AL Kt ris o Al - i L AR . AN 2]

2 W Mg BT e, ooy ko g o £ g E o emee s
A " N AN Y
OHRWE O BMGEN DD

L. 8. AR

COMPREMENSIVE REPORT
INVESTIGATION OF MILITARY CCMSTRUCTION
3 ARCTIC AND SUBARCTIC REGIONS
1945 -1948

CAFPEMDIX 11
LIBRARY RESEARC

PREPARED BY

| ST, PAUL DISTRICT
CORPS OF ENGINEEKS
. FOR

| GIFICK, OF THE CHIEF OF ENGINEERS

" AIRFIELDS BRANCH

ENGINERRING DIVISION
MILITZRY CONSTRUCTION

JUNE 1950

St o




III‘.‘"
vy

A

CORPS OF ENGINEERS
U. S. ARMY

COMPREHENSIVE REPORT
INVESTIGATION OF MILITARY CONSTRUCTION
IN ARCTIC AND SUBARCTIC REGIONS
1945-1948

APPENDIX 1I
LIBRARY RESEARCH

PREPARED BY
ST. PAUL DISTRICT
CORPS OF ENGINEERS
FOR
OFFICE OF THE CHIEF OF ENGINEERS

- AIRFIELDS BRANCH
ENGINEERING DIVISION
MILITARY CONSTRUCTION

JUNE 1950

g AL “t:_"”'.



Paragraph

o U W N e

[~ JEN-JN- -

12

i3
14
15
16

- TABLE OF CONTENTS

I Introduction

AUTHORIZATION. s s s e s s s e s s s s s sesssrsssessscnssonss

PURPOSE ¢ c st s s e s s esssscensssnsssvassnsnss

SCOPE &« c st e et vosseensrtsssasossssonssesss
.

H General

GENERAL'."5."....’.'.".I.."‘...
OTHER BIBLIOGRAPHIES . . . e vt i 6 e e e P
RUSSIANBIBLIOGRAPHIES s ¢ s ¢ s e s e s s v s s s ens8ssn0essssas

.
.
»
»
-
.
.
.
L
-
.
.
.
.
»
-

II Russian Bibliographies

CONTRACT WITH THE STEFANSSON LIBRARY e s s v e vanss
WORK ACCOMPLISHED BY THE STEFANSSON LIBRARY =+ + « « = »
SUMMARIES OF RUSSIAN ARTICLES RECEIVED+s ¢ o2 e s s s asens
BIBLIOGRAPHY OF RUSSIAN PUBLICATIONS DEALING WITH
ERMAFROST AND RELATEDSUBJECTS v o vvvcsnuenss
::PECIAL REPORT, STRATEGIC ENGINEE RING STUDY NO. 62,
“PERMAFROST OR PERMANENTLY FROZEN GROUND AND
RELATED ENGINEERING PROBLEMS™ . . .. euvvnsvnes
LIST OF NEW RUSSIAN TECHNICAL PUBLICATIONS DEALING
WITH PERMANENTLY FROZENGROUND . ....covesncess
RUSSIAN ARCTIC ENGINEERING DOCTRINE -- A BIBLIOGRAPHY
BIBLIOGRAPHIES OF RUSSIAN LITERATURE, O.C.E. ¢ . v v s 0=«
SUMMARIES OF RUSSIAN ARTICLES. O.C.E. ¢« s s s v s ssvesssna
MECHANICS OF SOILS, BASES AND FOUNDATIONS. c « « v e v s s

IV Permafrost Bibliography

BIBLIOGRAPHY OF ARTICLES INENGLISH. v« v 20 cexus
a. REPORTS PREPARED BY ST. PAUL DISTRICT AND

CONTRACTORS ¢+ vvevuensucascnconsnnns
b. AIRFIELDS AND RUNWAYS. .- s0ecenarnnnvns
€. AKCTIC ANDSUBARCTIC . .. v v aenconncoon
d. BUILDINGS AND STRUCTURAL FOUNDATIONS - .u..cseoc-o
e. CONSTRUCTION MATERIALS ......0c....
£ DRAINAGE . ....vvvuruoccconcnconnns
g. DRILLINGAND TEST PITS « - vesvvosecoccsocarascnns
h. EQUIPMENT AND METHODS, LUBRICATION + « = + = ¢« =« s s =+
i. FORESTRY, AGRICULTURE, AND VEGETATION: « « = ¢ « + 1 o + ¢
j. GEOLOGY, GLACIATION, GEOMORPHOLOGY, PETROGRAPHY,

OIlL RESERVES: v - ¢ t e et s c s s s e sssssssssvveasnescas
k. GEOPHYSICAL EXFLORATION + v oscuecsennossoassns
I, HEAT ¢« ¢ ¢ ¢ s c s et e st e s s sencesosssascssnstssomnsse
. ICEAND SNOW o ¢ v eoevvnsecnosansonnnsssnsennans
N, INSULATION « « ¢ e c s oo svoconnsosssscncosansasnnns

* 5 8 5+ &2 s N

-

o

-

»

Page

26

26
26
27
27
28

29

29
34
43
69
72
74
77
78
79

8s
96
97
98
101

o by

B
’




e ey

LT 0

fid

(bt B P A M

RGN HIH

HHKHH

i

wottint

A it
Nl iR -q“m o ﬁlp i ’nw’lw‘ N

oAy b
L
\

qat ! T

Iy
i

TR
W

ot
s v

gyt

b

1 ity
P ST

L Y
ot

T}
5
A VIO 35 A S narty i) At} et sate 1 s &\ ot

HH l.x‘mil
ol

ek A v o

LR MO
P

it

!
St

v

(R D
A

TR b s tetasn

Parazraph

i8

o i o
i i ey s e,

SRR R
MBI S

TABLE OF CONTENTS {CONT *D}

o. MAPS, MAPPING, AERIAL RECONNAISSANCE. ...
Po MINING ¢ttt i it vt veaennne
q.NAVY~...............‘...............
r. PHYSI(}S AND CHEMISTRY - v v v 0 v
S. RAILROADS v ot 6 evennsoenenn
t. REFRIGEP.&TION...........a..‘.........
u. ROADS AND TRANSPORTATION: « ¢ v v v v v e v un. .
v.SEWAGEDISPGSAL..................
w. SOILS INCLUDING GROUND TEMPERATURE ..+ . .
x. 'WATER SUPPLY, HYDROLOGY, RUNOFF v « v v v ..
y. WEATHER, PRECGIPITATION, AIR TEMPERATURE.

LA R IR B T IR I I

* ® o s s s s 5 b

V¥V Conclusiong

CONCLUSIONS'...‘.0'-’.‘.‘00‘--“"'.‘.‘

Lot
e

Page

102
107
81}
i1t0
113
iig
114
12}

iz2
171

175

177

4

Ity

R '\"’“"lﬂ!vllvmhnwl"m‘l\p)uﬂl"’w AR i ¢

e

ke

iy

u‘m|||,nll!lh’"ll‘dnAIIY.‘

c Mgy |

CEA it e

W,




COMPREHENSIVE REPORT

INVESTIGATION OF AIRFIELD CONSTRUCTION
IN ARCTIC AND SUBARCTIC REGIONS

4...
4y I
g

pHRtiiA it

APPENDIX O

I1IBRARY RESEARCH

I Intzoduction

1. AUTHORIZATION. The project for the investigation of the phenomena of
permanently frozen ground, as related to the construction of airfialds i arctic and sub- s
arctic regions, was authorized by the Office, Chief of Engineers in a lstier to the Divi-

sion Enginzer, Upper Mississippi Valley Division, SPENM {2 Februaty 1945}, Subject;
‘‘Javestigation of Airficld Construction in Arctic and Subarctic Regions®*. The St. Paul
District was designated as the investigational agency, with supervision by the Division
Engineer to consist of inspections and reviews of programs, as deemed necesszry, de- i
risions with respect to mejor policies, and reviews of special and periodic reports. -
Direct correspondence between the investigational agency and the Office, Chief of Engi- ;
neers was zuthorized. The-approved **Comprehensive Program for Investigation of -
Airfield Construction in Arctic and Subarctic Regions®’, including library research, was
received from the Office, Chief of Engirzers with letter, SPEER {20 June 1945}.

CHATS VRIS ph
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2. PURPOSE.—The objectives of the program are to prepare # biblicgraphy on
parmafrost and allied subjects and to collect publishéd inforimation on permanently
frozen ground and construclicn thereon. = _

3. SCOPE. Data and information gathered from the beginning of the investiga-
tion in February 1945 and continuing through January 1949 are discussed in this report.

I General s
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4. GENERAL. Library research is an important part of the permafrest inves- P
tigation. A large number of articles pubdlished in the ¥nglish language and pertfaining to
permafrost and related problems have been examined during the study of various
phases of the Permafrost Investigatisn. A bibliography listing these articles and pub-
lications is given in Section 1V of this augendix.

)
R R

5. OTHER BIBLIOGRAPHIES. The following bibuographies iiave been prepared s
by other agencies in connection with investigations they have in progress. Although ToTe
many of these references do not pertzain directly to permafrest, they often discuss al-
lied subjects of interest in the study of permalrost.

a. Arctic Warfsre, A Bibliography, June 1946, The Engineer
School, Fort Belvoir; Va.
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b. Arctic Warfare, A Bibliography: Supplement No. 1, June 1947,
Tke Engineer Schonl, Fort Belvoir, Va.

€. Arctic Warfare, Bibliography cf Reports and Technical Informa-
tion, Supplement No. 1, 10 May 1947, The Engineer School, Fort
Belvoir, Va. This bibliography is a supplement to **Arctic War-
fare** published by The ‘Engineer School, Fort Belvoir, Va., daied
28 October 1946, {Copy of bibliography dated 28 October 1934 has
not been received in this office.)

d. Bibliography of Arctic Literature with Glossary, Brochure No. 2,
August 1948, prepared at The Engineer School, Fort Belvoir, Va,,
for the Chief of Engineers;

e. Frost and Permafrost, A Brief Survey of the Agencies and Litera-
ture Dealing with Frost and Permafrost, Séptember 1948, Robert
W. Schmidi, Air University, Maxwell Field, Alabana.

f. Bibliography on Frost Action in Soils, Bibliography No. 3, 1948,
The Highway Research Boaxd, 210! Constitution Avenue, Wash-
ington 25, D. C.

6. RUSSIAN BIBLIOGRAPHIES. Section III, Russian Bibllographies, hrieflv dis-
cusses the work of The Stefansson Library and lists the Russian articles translated ac
well as those summarized. Bibliographies of Russian language articles prepared by
other individuals and agencies are also shown.

I Russian Bibliographies

7. CONTRACT WITH THE STEFANSSON LIBRARY. On 12 June 1947, this office
entered into a contract with Dr. Vilhjalmhur Stefansson, doing business as The Stefansson
Library, Four Saint Luke's Place, New York 14, N. Y. The following work and Services
wiil be performed under the contrasi: {a} To conducta search for all articles, pam-~
phlets, reports, or other written material in the Rusdizn or other foreign language desl-
ing with the subject of permanently frozen ground in the azctic and sutarctic regions,
and consiruction, engineering and other problems related thereio; to analyze and review
all such articles; pamphlets, reports, or other writien material, and to summarize the
contents theresf in semimonthly written reports in the English Ianguage, which reporis
skall identify the sources of all materials; {b} To furnish, upon request, complete and
accurate English translations cf any articies, pamphiets, reporis, or other writien mate-

~ rial reported upon in the summary referred to in the previous paragraph, and of any ar-

ticles, pamphlets; reports or other writien material supplied for franslation.

8. WORK ACCOMPLISHED BY THE STEFANSSON LIBRARY. To date; the
Stefansson Library has furnished this office with summaries of eighty-nine articles and
translations of seven articles. Translations have been received of the following Russian
articles:

{1) CHEKOTILLO. A. M., "*The Undexgrecund Storage Places in the
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Permairozen Ground*’, Priroda, Vol. 11, 1946, pages 27-32 -

The author poiiits out that the-use of natural cold storage in perma-

frost areas generally has been limited to the local Russian and na-

tive population who have used small, unlined units. A description is :
given of large size {462 cubic meters) subterranean cold storage H
places constructed by the Russian Government at the Port of Ust-

Yenisey, on the lower resches of the Lena River and other places.
Cold storage is ah acute need in the Arctic and Subarctic during .
ths summer. A bibliography of twelve titles is given. P
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(2) FEDOSOV, A. E., **Prognosis of the Settling of Buildings Caused by Thaw-
ing of the Ground Under Their Foundations®’, Trudy of the Obruchev Insti~ :
tute of Permafrostology, Vol. IV, 1944, pp. 93-124 : -

The author emphasizes the importance of develdping methods of o=
calculating the settlement of buildings constructed on ﬁxawxr.g IR
ground. In this problem, the coniraction of the volume of ice and
the setiling of the mineral part of the ground aré imporiant points. i
Methods of computation are given. Bibliogranhy of 8 titles is i
given.
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OBRUCHEYV, V. A., **The Fifieenth Amniyversary of the Ground Frost Study
of the Academy of Sciences of the USSR*’, Friroda, USSR Academy of -
Sciences Fublication, No. 5, 1946 - -
This article is a brief review of thz study of permafrost bagin- = -
ning in Russia in 1845. The 100th anniversary is also the i5& ==
amiversary of the establichment of a special commission for -
¢ permafrost research. The commission became a special com-
mitiee and is now the institute for the Study of Ground Frost.
] Various definitions of terms are given. Reference is made to : :
publications prepared in the 15 yesr period. -
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{4} SUKHODGL'SKIJ, E. L., **The Construction of an Earth Railroad Bed i+ -
the Northern Regions Under Permafrost Conditions®, Trudy of the = £ - -
Obruchev Institute of Pemairastology, Vol. H, Moscow; 1945, pp. e = <
Chapier VI - The Constructior of Earth Railway Embankments -

This is a discussion of Russian difficullies experienced inthe ~ -
construction of stable earih railuwzy embankments in permairost
areas where the surface and subsurface soils are fine-grained,
frost-acting, boggy materials.
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12 {5) SUMGIN, M. L., KACKURIN, S. P., TOLSTIKHIN, K. I., and TUMEL, V. F,,
= **General Permafrostology'”, Academy of Sciences of USSR, Moscow, 1940,
= £ Chapters I through V =
= £ This is a mjor reference book prepared by the Obzuchev Insti~- %
B tale of Permairostology {o present, in condensed form, the re- =-
= 2 sults of research don€ to date. Five of ths eight chapiers havs =
3 % been translated. i i i,?{ s
. 1 Chapier I -- Introduction. Terminslogy. A Short History af g :
=z F Permafrostology, by Sumgin. F

£ Chapter I -~ Physico-mecharical Processes in Freszing and £

‘g Frozen Ground, by Samgin. §
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Chapler I -~ Seasonal Freezing and Thawing of the Ground in
- the Permairost Arez, by Tumel.
Chapter IV ~~ The Region of Distribution of Permafrost and the
Thickness of Permafrost Layers, by Tumel.

Chapter V ~- The Thermezl Regime of the Ground in the Perma-
Ui frest Area, by Sumgin.

The following chapters have not been translated but are included
= : to complete the chapter headings:
= ‘ Chapter ¥I <-Some Physical Properties of FrozenGround, by Tumel.
) Chapter VIl ~~ Genesis of Permairast, by Tumel.
E Chapter VIl -- Degradation of Permafrost, by Sumgin.

s—

{6). TSYTOVICH, N. A,, **The Unfrozen Water in Porous Strata’’, Izvesiia of
) Academy of Sciences, Geological Series, No. 3, 1947, pp. 39-48
‘ . Under certain conditions, water doss not freeze at tempera-
= tures below 0° C. In explaining some of the physico-mechani~
= - cal characteristics of frozen ground, the possible existenice of
2 certain amount of water in a liguid state must be assumed.
Investigation shows the presence of unfroczen water in frozen
ground down to & temperature of -194% C. The cuartity, fon-
tents and characteristics of unirozen water on unfrozen ground
are not constant and change witha a change in conditiors. A&bib-
liography of 20 refsrences is also given.
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{7} ZHUXOV, V. F., **Earthworks in the Consiraction of Fourdations in the
: Region of Permafrost'’, Academy of Science, Obruchey's Institute of Per-
mafrostalogy, Leningrad, 1946
Tkis book is divided into 8 chapte‘-s &s follows:
Chapter I -~ Introduction.
Chapler I -~ < Preliminary Work.,
. Chapter I =~ Methods of Softening Permafrozen Ground.
. Chapter IV -- Methods of Removal of Excavated Earth.
Chapter V -~ Méthods of Strengthening French Walls,
Chapter VI -~ Méthods of Prelimirary Preparation of Trecches
for Construction of Foundations.
Chapter VII -~ Refilling of the Trenches.
Chapter Vill -- Organization of the Earthwork.
Chapters I, VI and VIIhave been fransiated. Orne point of inferéest
= ) is the use of the electro-chemical rnethods of solidifying perma-
: nently frozen ground. A fable showing fhe depth of permafrost for
= different types of soils in various parts of Russia is aiso given.

IR i i»“h”‘n" ‘”41 i'n';'r!v,» Rt

?: - : 9. SUMMARIES OF RUSSIAN ARTICLES RECEIVED. Summaries have been re-
S ceived of the following Russian articles:

{I} BARANOV, I. Y.; "Methods of Chariing the Permafrost™, Trudy of

mﬂﬁﬂhllﬂlu‘mm

H the Comumnitiec on Fermairost, Academy of Sciences, Vol. &, pp. 107-
T - = 125, incl., Moscow 1938
é_’i—z‘i This article discusses ihe various methods of mapzing permafrosi.
% These maps ave made on scales of 1:5,000 0 1:5G0. 1% poistz out

that for construction work, defailed maps showing fhe configaration
of the suriace of seasonzl and permafrozen ground, waler bearisg
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thawed ground, machanicsl proreries, Sermnal vagime of B grond,
degres of moisturs, suilabilily of Be 3ife, #ix., 52038 be made.
There is also 2 discussion of climhaie; gecliogical siracinre, Bydro- )
geology and vegelalion. Ths auihcr points oui Hal riliing ans fest

piis are necessary Io oblain much of = desived informraiian,

el

"

{2} BILIBIN, I. A., “*The Aclive and Passive Permairost™, Irvestia of e Geo-
graphical Socisty, No. 3, pp. 405411, Maiscou-Ieningrad, 1557 s
This is a shori ariicie which discusses the SFigin of permairssi o
The auihor cifes fwo opposing Hheoriss. Parmsirodi 38 = srofses R
of the climata of some disiic? epock and 2 B pressnt Eme is .
graduzliy and consiantily degrading: or rermmairosi Ix Bs divec?
result of present Say ciimats. The snthor does ool fally accept
either point of view yei Bnds sigugh Hetificafian for pachk, Hs
discusses the various chases of permafrost insofar 25 M otexrs
in Rassia.

th A

{3} BIRKENGOF, A. L., ""Some Obser.tiont o= Bie Forest Cover 553 Permuz-
frosi", Trudy of Hhe Commnission for the Simdy of Permabrosi, Yol I,
Leningrad, 1332, pp. £1-57 incl

This ariicis is based oo The 3ufhor’s clusrvatit=e on permafrpnsi
condilions in the dasie of the Indishirks Biver. o polnts osi Al

- : $2e Saurian Iarch is the domifant Hee 2%, =orih of £70 Latitnde,
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i

. 3 e only ftes. Iz the souiisrs pavrt of e hasis, birches, poziars,
: 252 aspens ate found In a33iion o s Sauvias Iavelk. The aclhor
Siscusses his thioriss as &5 t5r Zack of mploTasiztios in Be fondrs

= : . and oiker faciors cotderning Yepeis s In permafzpat Avass. The
- 3 inihor cohcludes his cbservaiisne by a2 Sefcriniion of 2 “s=s¥es
- Z E Iake™ described as Iir resclf of F Buwing of fossi! fce.
=
= g2 . I ] ) e
.- S {4} BOGOSLOVSKY, N. i€, "Shallow Fousdalicns of Railsisge =itz Fe= ‘
: £ Stories™, an ariiric in “Depth of Foundiliis Pladement for Seildings =ite E
H Few Stories n Goniatiion =itk Seastnal Fressitg of e Groe=d™, Insti- :
3 fwte of Permaivasiolegy, Academy of Scissces, II55E, Mosgew-Leningras, § o
= g The auilor discusses the posaibiisly of Building semsll Tilsings of P
) 4 maore has oy siories =it e basiffe S S or Celisrs o= akmnctany e
= 3 He ooitis out that in Dese cases, Iy B» Sossibies o vl expes z
- = sive and deep fonndatisne. He siafes Thaf s natore of Be froten :
3 sround, fhe nefore of groond sweliing, 3o - axient of sweliing of
O sarisss Srpes of groosS are fxcters =Rich nusst be considared. The F:
' g 2ufior Strles that the thenotnenon of Sifration of molshore I e R
‘ E grocssi s of mors Imporizsce Sax T edring ol the waler 5 22 -
" 5 g foTes of Se ground. He Hsts fmelve Basic priscizies of Ioxmda- B
" NCHLOVSEY, T. V., “The Stady of S Applic -
Afafted Sor Bz Delerminztion of B Uooer Suzizce "
" Gooarnd: tion on Dermafrost, Yol V. Moscow,
Sous<ion of mefteads 2of romimmnt Toed
.
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in the application of the seismic method for determination of the
upper surface of permafrost. The author states that the seismic
method is very dependable for determining depths of the upper
surface of permafrost where the permafrost is near the surface.
He also discusses other factors of the seismic method, A bib-
liography of two titles is given.

(6) BUKREEV, P. A., ‘'Waterproofing and Drainage of Defense and Non-
Defense Constructions'’, Strojizdat Narkomstroja, 1943, pp. 3-124

This book contains a description of the construction and
methods of work most {requently used to protect consiruc-
tion work, completely or partly built in the ground, from surface
and ground waters. He discusses the properties of subterranean
waters and their origin; drainage works; methods of preventing
the inflow of water into the construction work; methods of water=-
proofing; and speciai provisions against capillary action. A bib-
liography of 51 titles is included.

(7) CHEKOTILLO, A. M., **Gigantic *‘Naled' or Icings of Northeastern Siberia'’,
Nauka i z hizn, No. 1, pp. 26-29, Moscow,1945

The authox describes the peculiar arctic phenomenon known in
Russian literature as *‘naled’’ and throughout Siberia by the Yakut
term *‘taryn’’ and called *‘icing’’ in English literature. River
**naleds'’ are formed as a result of the freezing of the shores and
the increase of the thickness of ice covering. The water under the
ice seeks an outlet and once having broken through, it spreads
along the surface and freezes. A similar process fakes place
during the formation of ground *‘naleds''. In spite of the abundance
of water in the summer in rivers and lakes in Siberia, the problem
>f water supply in the winter is difficult. A study is being made to
determine the possibility of using the underground water supply of

the naleds to provide a dependable water supply for mining and
other purposes.

(o
!

g

(8) CHEKOTILIL.O, A. M., “Measures Against *‘Naledi’ {Icing)'*, Priroda, 1946,
No. 1, pp. 20-28
This article discusses various measures to prevent icing. These
include drainage, seasonal or permanently frozen belts, temporary
or permanent obstructions, changing of the water course, enlarge-
ment of excavated areas, and the change of construction location.
The application of various items to prevent icing is discussed in
detail. A bibliography of 21 titles is given.

($) CHEKOTILLO, A. M., “The Use of Snow, Ice, and Frozen Ground for Con-
struction Purposes'’, Academy of Sciences of the USSR, pp. 2-62, 1945
{illustrations)

This article is interded to familiarize engineering circles with the
technique of construction which utilizes snow, ice and frozen ground.
The various methods of using snow and ice and frozen ground for con~

struction purposes is discussed in detail. A bibliography of 76 titles
is included. -
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{10) CHEKOTILLO, A, M., "*Five Years of Construction and Use of Ice Stor-

age Houses'', Obruchév Institute of Permafrostology, Leningrad, 1946,
ppa 3"‘79

This brochure summarizes the experience gained through the
construction and utilization of ice storage houses in the USSR.
The author discusses the method of construction of ice houses,
dimensions, site selection, etc. He also points out the defects
in the original plans and detoils of construction for new types.
Repairing and winter cooling of the storage houses are also dis-
cussed, Facts and figurés on the preservation of various types
of vegetables is included. A bibliography of 9 titles is given.

(11) CHEKOTILLO, A, M., **Naledi (Icings) and Measures Against Them"’,
Qbruchev Institute of Permafrostology, p' 5-131, Moscow, 1940

This book represents an attempt to c¢ .ect and systiematize
existing material on the question of measures of combating

the phenomenon called by the Russian ‘*Naled'' {plural Naledi).
The book is divided into the following chapters: Process of
formation of the **Naled’ and the phenomenon caused by it]

The value of water pressure in naled; The snow cover as a
factor in the formation and activity of naled; The effect of naled
on engineering construction; History of development of measures
against naled, where the author summarizes the methods up to

1928; Modern methods of combating naled. A bibliography of
20 titles is included,

(12) CHIRIKHIN, U. D., **The Permafrost ia the Basin of Indighirka River",

Trudy of the Commission for the Study of Permaifrost, Vol. III, Leningrad,
1934, pp. 21-39

Tkis article is based partly on the results of an investigation
by the Academy of Sciences in 1929-30. It discusses in de-

tail the naleds and icings in the Indighirks River. The outhor
points out that the amount of feed water from moisture from
the thawed horizon above the permaifrost depends on (1) amount
of water in the ground which depends on ths amount of pre-
cipitation prior to freezing, (2) the temperature of the air at the
start of freezing, and (3) the amount of the first snow.

{13) DOSTOVALOYV, B, N., **The Electrical Characteristics of the Frozen

Formations'’, Trudy of Obruchev's Institute of Permafrostology, Vol. V.,
Moscow, 1947, pp. 18-35

A description of the methods and results of investigations of
several authors is given, The author emphasizes the impor-
tance of the utilization of electirical characteristics of various
formations in addition to petrographic classification. He con-
cludes with a series of recommendations for further research.
A bibliography of 25 titles is included,

(14) DURDENEVSKAYA, M. V., **The Ancient Glaciation and Coniemporary Per~
mafrost in the Irkut-Baikal Depression®’, Trudy of the Commission for the
Study of Permafrost, Vol. III, Leningrad, 1934, pp. 89-105
On the basis of published material cited in considerable detail,
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the author concludes it is possible to establish the former
existence of glaciation of the Alpine type on the mountains
surrounding the valley. In the appendix to the main article,
the author gives detailed geological descriptions of the
valley in question with mechanical analysis of the sand and
a geological map of the valley, A bibliography of 7 titles is
included.

{15) DZENS-LITOVSKY, A. 1., **Mineral Lakes Under the Permalfrost Condi-
tions’, Trudy of the Comnmittee on Permafrost, Academy of Sciences, Vol.
6, pp. 79-103 incl., Moscow, 1938

This article is devoted to characteristics ard genesis of
mineral lakes in the Trans-Baikal region of Siberia. Some

of these lakes abound in mineral salts including mirabilite,
sodium-chloride, and soda. The author states that under

the permafrost condition, the regime of the mineral lakes
acquires a peculiar character, The zuthor discusses forma~
tion of mineral lakes as well as the formation of fresh-water
lakes with particular reference to permafrost. He also points
out that chemical weathering takes place more intensely under
the climatic conditioris of permafrost which also produces
greater mechanical weathering on various formations. A
bibliography of 29 titles is given,

(16) EFIMOV, A, L., *‘Deep Freezing of the Ground and the Regime of the
Waters Above the Frozen Ground Under Heated Buildings*®, Trudy of the
Obruchev Institute of Permafrostelogy, Vol. IV, pp. 205~225, Moscow-
Leningrad, 1944

This paper is the result of observations and experiments con-
ducted by the Trans-Baikal Expedition of the Obruchev Institute
of Permafrostology in 1941-43. The author describes the geo-
logical structure of two sections and gives a schematic diagram
of thawing observed in 1942, together with the resultant pressure
of water. A description of the character of permafrost condi-
tions in this area is given as well as data akout the seasonal
freezing and thawing of the ground. The author gives the tem-
perature conditions of ground under heated buildings, the varia-
tion of the depth of freezing of water and its temperature, and
discusses the hydrological characteristics of the area. The
author concludes that, in general, where there is water above
the permairozen ground, building is very difficult, as preventive
measures are not yet completely worked out. A bibliography of
10 titles is included.

{17} ENENSTEIN, B. S., *'The Results of Application of Electrometrical Inves-
tigation by Direct Current in the Region of Permafrost'’, Academy of
Sciences, Obruchev’s Institute of Permafrostology, Vol. V, pp. 36-86

In this article, the author discusses the application of direct
current for investigations in the region of permafrost. The
work is divided into 12 chapters. Iis three aims are given as
(1) to demonstrate the fallacy of the current conception that
the permafrozen formations are not conductive of e¢lectrical
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current; {2) that both theoretical and experimental data about
the water in frozen formations give us sufficient reason to
believe that the permafrozen formations must bs semiconduc~
tive; and (3) that laboratory and field investigations fully con-
firm the above statement, The author, in the first part of his
work (3 chapters), discusses the electrical conductivity of
formations in place, In the second part {9 chapters), he gives
a critical review of investigations by electrical methods which
have been made in the region of permafrost. A biblicgraphy -
of 33 titles is given.

AT T

(18) ENENSTEIN, B. S., ‘**The Observation Under Natura] Currents (spontane-
ous polarization)-in the Permalfrozen Layers in the Igarka Region’’, Acad-
emy of Sciences, Obruchev's Institite of Permafrostalogy, Vol. V, pp.
87-92

The author describes the results of field work of a geophysi-
cal expedition of the Obruchev Institute of Permuairostology

in the region of Igarka in 1940 where observations were made
on the naturul eiectric current existing within the limits of
the active layer. He cites the only previous work on this sub-
ject done by K, P. Kozin in the Chata region. The author de-
scribes a new design of nonpolarized electrcde which can be
easily made under field conditions. One reference is cited in
this article.
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(19) ERMILOV, 1. Y., **Some Peculiarity of River Deposits of Northwestern.and
Northern Siberia'’, Academy of Sciences, Trudy of the Polar Gommittée,
Vol. 20, pp. 27-33, Leningrad, 1935

A small portion of this artiéle pertains to permafrost. The

author indicates that, under permafrost condiions, the inter-

layex of vegetable remains and mineral soil is tightly cemented
by freezing and takes the form of lenses of considerable size. i
The exczller* state of preservation of vegetables under perma-
frost conditions is due to the almost complete absence of chem- i
ical weathering which, as a rule, occurs by means of moving :
groundwater. Thus, the permafrost of northern Siberia is an

important factor influencing geovlngical processes, causing the

formation of alluvial deposits including a large quantity of

vegetakle and animal remains. The preservalion of carbonate
salts in permazfrozen sea and river deposits is also due to -
permairost conditions.
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{20) FEDORTSEYV, V. A., ‘*Permafrost and Naleds in the Northeastern Yakut

Region'’, Trudy of the Committee on Permafrost, Vol. IV, Moscow, 1935,
pp. 93-104

The material for this article is based on observations made

by the author in geological investigations in the northeastern

portion of the Yakut region. Two shafts, a deep pit, and numer-

ous trenches were dug and temperature observations were made

both during the course of excavations and afterwards. The

author gives three tables of temperature observations and a

map showing the location of the points where the work was

Yt b1

L
saktseatbisch

IRy rescn e o 4 o1t

|




U TR

vl

gttt

[t

QUG U

i Iy ‘H Hikint Hybil
" (NI

.;'n

PR v

[

ik

4 - 4 I R R
syt G s DRl

[T p—

(24) ITTER, Y. V., **The Thickness of the Layer of Ever Frozen Ground in the

done. The second portion of this article is devoted to the author's
observations on soveral naleds. He distinguishés ground and
river naleds as well ac seasonal ones and those of long dura-
tion. The article concludes with a detailed description of a

lavge naled iocated on the Taryn~Tustia River, the left tribu-
tary of the Dogdo River.

{21) GLAZ GV, N, V., **The Method of Studying the Degradation of Permafrost',
Trudy of the Committee on,Permafrost, Vol. 1V, pp. 155-161, Moscow, 1938
The author states that the degradation of permafrost has not
received sufficient study. He points out that observations of
the **island type' of permafrost will supply the desired infor-
mation but will require a long period of observations. A3 an
aliernative, he suggests observations on those traces which
Ireezing and thawing leave in the ground such as the sinking
of the ground, the infiliration and chemical effect of soluble

salts in the ground, and the difference in salt concentration
and coloration of the ground.

(22) GRAVE, M. A., “The Fossil Ice in the Lena-Aldan Water Divide®*, Trudy
of the Obruchev Institute of Permafrostology, Vol. IV, Moscow, 1944,
pp. 10-32
The author emphasizes the imporiance of the study of fossil
ice from the practical point of view as a phenomenon which,

with the change of thermal balance of the surface, may cause

a considerable deformation of the surface. In 1940, the Yakuts
expediiion of the Obruchev Institutr began a study of the fossil

- 3 - . - L4
ice in the region of a sait lake, Abalakh, which is situated at
4 s

the Lena-Aldan water divide, The author states that the fossil
ices of this locality may be divided into two groups: buried
ice, and the mass of ice formed within the ground. The author
cites a series of observations of the temperatures of the
ground and fossil ice in a2 3Z meter deep pit which was located
on the western shores of Lake Abalakh where there was fossil
ice 22.75 meters thick. In conclusion, the author suggests the
method of mapping the fossil ice whichk, worked on a very small
territory, would permit, by prognosis, mapping the occurrence

of it in a very large territory. Bibliography of 25 titles is
given,

(23} GRIGORIEV, A. A., ““The Sub-Arctic”’, The Institute of Geography, Acad-
emy of Sciences of the USSR, Moscow~Leningrad, 1946, pp. 3-1561
Most of the mzierial on permafrost in this work is in Chapter
3 where the author examines, in detail, the permzirostas a
factor of the geomorphological process, and the character and
behavior of rivers and lakes under permafrost conditions.
However, through the work are scattered references to perma-
frost ané its relation to flora, fauna, and the process of soil
forraation. Six pages of bibliography are included.

Region of Verkhoyansk®, Problems of the Arctic, No. §, Leningrad, 1939

10

e R ——

LN

5
H
=z

LN

ctergy g g

N

gt

Hmran




Es

L T

LT e T T e e e g L 2

=
=
=
=
=
=
=
=
=
=
=
=
E
=
=
=
=
=
=
=
£
E
£
=
£
=
=
-
H
H
=
£
£
=
=

\
]

A

This is a short note reporting some of the results of the
mining expedition of 1938 which was conducted in the
Yana River region, 90 kl below Verkhoyansk., In & cut 40
meters deep, a series of temperature observations were
made on the layer of permairozen soil. This layer was
formed of gravel-pebbly sand of the Quaternary age. The
author concludes that {1} the balt of consiant temperature
lies at the depih between 10-15 meters; (2} geometrical
gradient is about 25 meters; and (3} the depth of the perma-
frozen layer is equal to 25 x 7.2, plus 12, or in round fig-
ures, 200 meters. A table of temperatures at various
dzpths is given.

{25} KACHURIN, S. P,, “"An Attempt i Subdivide into Pegions the Grounds

in the Eiropean Terrifary of the USSR in which the Phenomenon of Sea-
sonal Freezing Occurs®, Article in **Depth of Foundatior Placement for-
Buildings with & Few Stories in Conjunctior with Seasonal Freezing of the
Ground’*, Instituie of Permafrosiology,.” sdemy of Science, USSR, 1945,
pp. 43-63

The author emphasizes the practical importance of seasonal

freezing of the ground, and the necessity for systematic plot-

ting of its distribution. A schematic map of the various

depths of freezing of the ground is given, but the autkor

stresses its inadequacy and gives a method for gathering

maierial for & revised schematic map which would give &

much fuller picture of the croblem. The Institute of Péerma-

frostology, at the initiative of the late M. I, Sumgin, organized

the collection of factual material which forms the basis of this

article. - :

{26) KHOCMICHEVSKAJA, MME. L. 5., "*The Compressive Strength of Ice and
Permafrozen Ground under Natural Conditions”™, Trudy of the Committee
on Permafrost, Vol. X, Moscow, 1940, pp. 37-83

The necessity of rechecking the results of laboratory experi-
ments on permmafrozen ground under natural conditions re-~
suited in a series of experiments which a group of scieatists

of the Commitiee for Permairostology conducted in 1937 in

the Tajmir Peninsula, The author describeés some differences
in methodology a=d the processes of experimentation. Two

large and very detailed iables on these investigations provide
comparison witk the work of three other authors. A bibliography
of eight titles is given.

(27) KONDRAT'EVA, A. S,, MME., KRAGEL'SKIJ, I, V., and SHAKHOV, A. A.,
*Increase of Snow Density under the Compressing Load™, from *"Physico-
Mechanical Properties of the Snow and Their Use in Airdrome and Road
Construction °, Academy of Sciences of USSR, Moscow-Leningrad, 1945,
pp. 5-9

This work is the result of feld and laboratory investigations by
the authors, designed to determine the relationship between the
specific pressure applied to the snow cover and its density. The
authors give six diagrams illustratng the reiationship between
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density and pressure at varying temperatures, &zt constant tem-
peratures, at-varying temperatures and constant pressure, eic.
Formulas are given for the relationship of density to pressure
at varying temperatures-as well as at constant tamperatures.

A formiula for the distribution of density in depth is given. The
authors reach the following conciusions; {1} the.ability of snow
to become more compact under pressure depends upon the tem-
perature of thé snow; {2} practically, it is best to subject snow 10
packing &t a temperature near zero; and {3} it is best to sabject
snow te packing in thin layers because pressure considerably
decreases in depth with an increase in distance from the-point
of its application.

(28) KORIDALIN, E. A., “The Possibility of Application of Seismic In\'estzgahons
for the Study of Permafrost’, Trudy of the Commission for the Study of
Permaifrost, Vol. Hi, Leningrad, 1934, pp. 13-19 incl.

The author states that the method of immediate abservation by
drilling or pit sinking for the study of permafrost is both ex~
pensive and limited to the-specific area of investigation. Con-
seqnently, cther ;ﬁ:ysxc&l methods wiuch uh.uie specxfxc charec-
and seismic methods) are used, the seismic method forming
the subject matter of this article. The principle of seismology
is based on the rate of fransmission of vibration waves; both
longitudinal and transversal: Specifically, for the study of
permafrost, the seismic method can be used:to-determire:the
subterranean- rehef and geological structure of layers adjacent
to the surface of the eartk. The author coéncludes with the sug-
gestion of application of this method for the- &iudy of fossil ice.

{29} KRAGEL’'SKIJ, 1. V. and SHAKHOV, A. A., **Change-of the Mechanical Prop-
erties of Snow Cover in Time {Hardening)"", from **Physico-Mechanical
Properties of the Snow and Their Use in Airdrome and Road Construction®”,
Academy of Sciences of the USSR, Moscow-Leningrad, 1945, pp. 10-13

Oze of the most uausual quilities of snow is the increase of its
firmness in time, after mechanical action. This is the result of
the process of recrystallization which takes place in the snow.
From the point of view. of this article, it is Imporfant to analyze,
not the growth of crystals in time and number of centers in which
the growth takes place, but the sum total result of this process
which .canifests itself in the increase in hardness, due to the
joining of crysiais formerly isolated and separated by a film of
s.r. The experiments conducied by the authors show that at
times the growth of hardness fakes.place 0-20 hours or more
after the mechanical action. The authors give thvee graphs
illustrating the increase in hardness at various temperatures
and pressures, and bardening of the snow affer the action of
wooden rollers: Twc tables illustrate the change in hardness

of the snow in time, after mechanical action.

{30) KRAGEL'SKIJ, 1. V., **Mzthods of Determining Hardness and Compactness
of Snow Cover’®, from **Physico-Mechenical Properiies of the Snow and
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Their Use in Airdrome and Road Construction'’, Academy of Sclences of the

_ ) v USSR, Moscow~-Leningrad, 1945, pp. 61-66 )
The properties of snow cover change constantly in time. Usually
. the hardness of a material is estimatad by sinking a point of spe-

cific form (ball, cone or pyramid} into it. The author states that
the flat form now used for snow is not accurate since the resuits
depend on the size of the stamp. In conclusion, the author siates
that with the fall in temperature, the hardness of snow increases
and this increase is greater with 2 greater degree of deasity, i.e.,
while the hardnes: of snow with a density of 0.2 increases very s
little with the fall of temperature, it increases sharply for snow E
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with a density of 0.4 to 0.5. There are 5 charts and illustrations. o
= (31) KRYLOV, M. M., “‘Isothermic Ice Warehouses, Obruchev Institute of Per-  : .
= - mafrostology. pp. 3-77, Moscow-Leningrad, 1942 :
£ - This book, issued by the Institute of Permafrostology, shows .
E 3 metheds of utilizing natural winter cold for construction and
E- = use of ice storage houses. The work is divided info 5 chapters o
= H dealing with gereral data, construction, calculation of tempera- ol
- . - ture, mainienance of ice warehouses, and conclusions. There is .G
T E a bibliography of 22 titles. 2T
: £ {(32) KRYLOV, M. M., **Typical Désign for an Ice Warehouse, a5 Prepared by F
: the Enginesr M. M. Krylov, with a Capacity of 135 Tons of Pickles in G
= g Bzrrels or 185 Tons of Potatoes®’, The Peoplés Commissariat of Trade, E
=: z- pp. 1-33, Mostow, 1943 ‘ . =
= This pamphlet contains 17 pages of detailed drawings covering O
=: E - construction of an ice warehouse proposed by Krylov in co- R
£ operation with the Obrichev Instituie-cf Perrnafrostology. =
51 E The notes accompanying the drawings deal with the genéral -
£ construction, insulation, framing, sheathing, and illumina~
= tion. There is also a chart showing the average cost and i~
3 time involved in construction. -
=5 {33} KUSHEY, S. L., **The Permairost in the Lower Reaches of the Lower
= Tunguska River®, Trudy of the Commission for the Study of Permafrost,
= Vol. I¢, pp. 73-88, Leningrad, 1934 ’
- This paper is the result of geomorphological and permalrostc-

logical observations by the azthor made during the summer of
1932, A series of test pits and {ranches were made with fem-
perature observations every 50 cm in the thawed ground along
the south walls of the french and ia the frozen ground in special
bore holes. The author discusses the valley of the lower
Tunguska and breaks it into two paris. Oxne of them is the pla-
t{eau region and the other is > {errace composed of Iaminated
sands underlain by gravels. The author gives & series of

- tables and cross sections and concludes that the region of
the Yenicei Valley of the iower Tungusks has permafrost of
the isiand type. A Diblisgraphy cof 3 titles is given.
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{34) LAVROVA, M, A., MME., “*The Presence of Permairost in the Region of
the Volch’yz and Moncha Tundras, on the Kola Perninsula’, Trudy of the
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Commission {or the Study of Permalrost, Academy of Sciences, USSR, Vol. -
3, Leningrad, 1934, pp. 117-210

= This paper repcris on some cobservations made by the Kola expe-
= dition which studied primarily the Quatarnary of the Volch'ya and
Monch tundras. A series of peat mounds found in the Volch'ya
Lake &t a distance of 14 tc I5 meters from the shore are cross-
= - sectioned. Permafrost usually lies ata depth of 40 {0 42 cm
from the top of the higher rmounds and 30 to 35 ¢ fromi the

=: ) top of the lower molnds. The atthor considers this perma-
frost to be of recent origin. In conclusion, the author states

that permairost is encountered north of the forest zone under =
favorable conditions 2nd that it was found sporadically in small £
islands in peat mounds and was compleiely absent in the forest :
zone in mineral grounds.
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{35} LIVEROVSKY, A. V. and MOROZOV, X. D., **Consiructions Under Perma-
3 frost Conditions®*, Leningrad, Moscow, 1941, pp. 1-244

This bsook réprasents a summary of the most pertinent informa-
tion relating {o the construction of industrial buildings and
private dwellings. It is wriitan by two specialists and consists

of seven chapiers subdivided info 22 sections and conlains 151
drawings, illustrations and maps. Chapler headings include
general data on permafrost, deformation of engineering con-
struction vunder perm:zirost conditions, and methods of invesii-
gation in surveyring for the coasfruciion of buildings under perma-
frost-conditions, basic instructions and considerations for siabie
consiruction, consideration of ihe maintenance of construciions
under permafrosi corditions, and remarks on scientific investiga-
tons and experiments. A bibliogriphy of2 titles is inciuvded.
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- ] {36} LUKIN; G. C., “Construction asdé Care of the Forndations under Small In-
- dusirial Buildings in the Dudinka Region™, Trudy of the Obrutheév Iastifute
of Permafrostology, Vol. I, pp. 27-101, 1946

E This article contains 18 tables, 50 diagrams ang illushraiions.

It is the result of an investization and study of methods of con-
struction and utilization 6f smaill irdusirial bulllings ox the

TaimyT Peninsula by a special group of permairostolsgisis.

General charscterisiics of the region are given and include
topdgraphy, Wmperature and precipitation, and winds. Cbser-

vatisns conducted during the construction of fie Dudinks elec-

tric power stabion are shown. Observations are also shown of

2 temaporary eleciric power siziion and & brick fzclory. These
observations consider the nalure 2nd dccurrente of permafrosi.
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= {37} MEISTER, L. A. and MEL'NIHOV, E. 1., *"Tke Adireezing Forces Acling
: Beiwzen Permafrozen Groung and Wood or Concrete and the Resisiance
tc Shear of Permairoz>n Ground under Field Conditions®”, Trudy of the
Comunitiee on Permafrost, Vol. X, Moscow, 1940, pp. 85-108
This author summarizes the results of field invesligations carrisd
on at the Igarke permairost station by the Commitiee on Perma-

i
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frost of the Academy of Science, USSR. As sizied in the title;
H the study included the adireezing forces of grounc to wood and B
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concrete and the resisiancé 1o shear of permafrozen ground under
natural conditions.

{38} MORDVINOY, A. L., **The Relief and the FPermairost of thie Lefi Bank of the
Middle Course of the Byssa River, m the Adjoini g Hills of the Southern
Slapés of the Tursnian Mountain Chain®, Trudy of the Committes for Per-
mairostology. Vol. IX, pp. 57-133, -940

The author discusses the general characier of the topography of ik
area fogether with the cccurrence of permairest, drainzge, grcumi
temperatures, frost mounds, and interrelation of permalrost, and
{opography. A bibliograpky of 71 Hitles is included.

{39} NEDOXUCHAEYV, N. X., *"The Soil and Conditions for Agriculture, Pasture
Larnds and Tiuck Farming in the Yakut A.SS.R.", Academy of Sciences,
Trudy of the Council for the Study of Resources, the Yaket ASS.R., Vol 4,
Leningrad, 1932, pp. 1-103

A smail pérﬁon of 513 lengthy article, devoled Io ihe cescripton
of the scils of the Takut region, deals with the permalirost condi-
fions and their relation fo sgricullure. A point of inferest is the
iac‘ that the acthor sizies that permairosi is 2 positive factor for

griceiture in fhis region Irasmuch as, in vizw of tha scant pre-

mni:on in the summer, ihe parmafrozen ground Seing imper-
vicus io waier, ssrves {0 preserve Cie supply of spring snow water
a3 summer precipitetion. Without ihis ;ecmr! thix ragion would
be a desert.

{40} GB§§C§§:¥ V.A., “Progress of ¥ -z—:na{rbsfoiog}' in-*he USSR, {Obruchey
in MemoTia! Volume b}' ihe Académy of Stiences dedicated to the
Thiriieih Anniversar¥ of the Gclober Revoiztios, Pavti 2, pp. 217-237, Mes~
cow, 1947
This arti€le Is one of a series of short pepers included in two
memoriail ':uhmes smrzzanzxng the ;Lag:es* of varicus
a?an-c.‘:cs o Science for 30 yedrs of the Republic®s ex-
isterce. This paper discussSes e history of the permafrost
‘-'vésﬁga.zo: and incixdes 2 discussion of general permafrosi=
ology, distribution of permafrost, characierisiics of e porms-
frozen mass, division of the permafrost ateas inie regions ac-
co‘éiﬂg totemperature, thickness of permairost, degradation
of permafrost, fossil ice, maleds, regime of waler in perma-
frozen aréas, seasOonzi 3:4::::::5, chysico-ntechanical propertes
of fzgzen ground, and sngineering permairesisiogy.

i1} OB,R!:CF..:% ¥. 2., *"The Fork of ixc Obruchey Instituiz of Pe-mzi.os‘oicg:

in 1945, Academy of Sciences of fhe USSR, Division of C-eezog’cai anc Geo-
fraphical Sciences, Moscow, Leningrad, 1947, pp. 132-173

This ariicle poinis oot that guring 1945, the Institute of Perma-

Zrostology was ctcupied with 3 major probiems: {1} gezesis -

of permafrosi, the theosy of the freezing process: {2} condi-

Hans of stable consiruclion under permairost conditions: and

{3} seasomai freezing and seascnal reserve of-cold. The study

of regional permairost is covered by 12 chaplers which in- -

cinde observations in the Tegion of Kal'mer-U {European
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Russia), thermokarst Iakes of the Yakut, Baikal, Amur, Xélrms,
Anadyr, Far East, and Manchuria. Observations deal with the
general study of general permafrostuiogy. Construzlion under
permafrost conditions is dealt with in-5 chapiers., Threéc chap-
ters deal with sedsonal freezing; two with naleds. Grousd fem-
pefiiores are cofifidered in 2 Chaplers. Five chaplers deal with
such aspecls of periniafrest as the fiermdl propeziies of the
grouand, migration 6f waler in frofen ground, and ice sicrage. A
1ist of 16 &rticles published in 1945 is included.

{42) CBRUCHEY, V. 4., *"The Work of the Ubrucher Institule of Permafresiclegy
in 1944, Academy of Sciences of the USSR, Division of Geological ard Geo-
graghical Sciences, 1945, pp. 115-132

Tkiz articlie is a review cf the work accomplisked by the members
of 58 Obruckev Instifile of Permafrosiology daring 1944 In 2d-
dition {o the material poblished curing this year {19384}, 41 papers
by 25 different autiors were submiited for Iater-publication. In
& instances, the papers represent Bie wotk of & groap of scien-
tists, 25 many as 7 in sumber. Eight papers deal wilh the varions
asg:ei:!'s of construciisn of buiiding foundations in permaisosi
areas. One paper déals with: canalization under pefmafrost con-
ditions. Crne paper deals wifh co3l mining. -.veunezs.eai
wiik problems of €onsbruction of airfelds ix fhe areas of perma-
frost. Ozne paper deals with the Mmeihod of construclion of snow
galleries for fie protection of rozds. Ooe paper Cedls wilh
storage houses made of ice. Ozne paper describes ice and s
properties. Three pepers dezl wifk frezen ground. Eigit papers
deal with- seasmiiz-eez::g T=o papers deal itk frost moands
a=nd permairesi. Several other papers deal with t8e vee of
eiccﬁ-c—mxgaem “waves in analysis of Fock formaticas, Rydro-
35gical cbservations, melliods of ificreasing vegea&.: cTEéss,
etc. &l under permafrost conditiohs. Coe paper desls with
ﬁemﬁdénﬁgx&a&ﬁmab?ﬁsﬁ!@k‘m&ﬁ
f¥eexing. Many of fhess paDers as szt ISvhh: in fhis sriicie are
abstracis of the papezs as pablisked origisaily.

{43} OBRUGCHEY, V. A., “"One Handred'h Anniversary of ths Firsi Exgedition of
tze USSR Academy of Stiences for $2e Si=dy of -e::zg{'as*" Izvestz of Hie
All Uston Geographical Seciety, Voi. 78, Pacis 5-8, pp. 439-574, 1944

Tis anthor describes the expedition 6f A. F. Mid2endsrfas
fhe first sciealific attempt to siudy permafrosi. Middendor!
1eff Si. Petersturg.on 14 November -sé?a:a Telurzed Iromn
Sihenaoaia;rzi 1845. His expedibion stz<ied organic ssa
s far fzom B skoTes of the Taimys Peainsula, and veri-
iisd the presente of frozen ground discovered by Iocal sefilers
whils digging & well ai Takuisk. Cruckey poials oul Sat after
%is;ep.mn'wﬁ‘&t_beealcmilshec sofhing was done
for fhe 85 yrars intéfvening between 1545 and 1936 =Zexn the
stady of permairost was again reswned.

{33} OBRUCHEY, S. V., “Solifluctional Terraces and Their Origiz Rased on
Stodiex in the Chukolsk Region™, Irom “Iroblemy Arktis™, No. 3, pp. 27~
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- £8, a=3 XNo. 4, pp. £7-83, 1937

The auilay groisSszes, on S basis of X35 observaions in B
C:.:I.azs; Fezics, I discass the origin of solifiuciion {Righ
Iafraies SRITE hate Deen foand by srevicus Imresiizators,
uszally iz s repicn of 5al2 peaks of & n=nber of Siberian
mozntaing. IS the {ukoisk ares, Hey sre foand Ina wise
beif of the shore rmounising sirelthing for more Ban = Bou-
Kolzchinskys Osha In the east. Tie azihar diizusses Be
varioss fheories of B origin of the {ezraces a= gmoposes
2 mew Eeory of hik ows. A biblicgratdy of 52 fHiles iy in-
ciafed.

{45 PETROY, ¥- G., **The Atternpf of Caleolaiing Bue Pressure of Croa=s
Walers in the Naleds {ice ?‘ashg}", Tr=fy of == Gaazz.ss}.az for Gae
Stzdy of Permairest, Yol I, Le=iagrad, 1934, po. 59-72 =<1

T R R Y

g

;ueuﬁa‘s;smw_@kaamgaﬁeg
experiment cobducied 2t he Skovoredine permalfrsst shalis

H oxn the Armur-Takulsk Railsiy I 1930-3]. The a=1367 deseribes
2 iziple aciion apfaratis =hick meagsres G pressure of He

2 waler 3z & Zaled moend. FHe siales iZat S presstre eqsaled 32
: afnosileres I Biis raTiicaier Sshote.

{s5} PETROYSKY,; A. A., “AzaIrsis of Obzertatioss of Cagacily Aade Wik S
: Use of Horizosial Astssay ,wéawwgvm
ology, Yol. V. op- 3-119, Massow, 1847 i

This highly lecnnitsl aviicle ir devoled 3o B rmaSemiaticg of

= calcalationg of S5 Sipiciiy-of astensas. Tie naiisiirof £e
B ‘nmsmmaa%e&érmgtm
coxZscied zea¥ Msscnw 1= 1935, m-@rgmsaszr;zsé
= gréche 5 Shminlify D ciinpotatisas. Diblisgraciz of § iles
{573 PETROVSKY, A. 4. 2=2 DOSTOVYOLOV, B. AL, s First Sxeriveais of
&Twagmgﬁcfamw&m
’ Lzyers™, Tiudy of 24 Chrucher Iostittlie of Permafrasiologs, Vel ¥, 55
121145, Moscow; 1947
x..:s:r:::%e 2is with B siSdy of he Danwmission of elecivo~
masmeiic nws&ags&assén.a&s%a_szé&
work of 2= expaditios Io Iodzia (= 1945, jsaska is Sr aite ofa
] spacial exgerimenizl stalics fox B shdy of permadrosiniogy.
g Iz 33330 t» ooy isformation H was shisd el Be s3orier
z am;&%&&mg@ﬁam éeaiase:%
g B g . Bibltopraphy of 15 E3es is zives.
=
£ {38) PETROVSKY, A. A. a3 DOSTOVOLOY, B. M., “Apslicaiion of Se Wave
£ Leagfis MeDsd for B Skudy of She Upper Layer of Ba Cresns™, Tresy of
H the Obrother Insliizte of Permafrosisiopy, Yol ¥, pp. 181-174, Masdow,
H %47
E . The acziior sialkes, & Se Sasis of Bis work reporied elseniers,
g St the wave Ieaglh mefod cas be used for e elecivic map-
gi ping of Sie gesisgical st wilare of Se =oder sariace of e ea2l:
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along two lines: the dielectric constant and the specific resistance.
The author discusses results of experiments made in Moscow,
over the ice in Lyublino near Moscnw, and the work in Igarka. Six
diagrams are given to illustrate why the application of horizontal
antenna to determine the upper thickness of the layer can give
good results only whan the upper layer has a small dielectric con-
stant. A bibliography of 5 titles is given.

(49) PETROVSKY, A. A., **Determination of the Lower Limits of Permafrost by
the Ellectrometric Methods'’, Trudy of the Commission for the Study of Per-
mafrost of the Academy of Sciences of the USSR, Vol. 1II, Leningrad,1934,

pp. 5=11

This article deals with the results of achievements during the
3-1/2 years of study of application of electrical methods for the
determination of the thickness of permafrost. It is interesting to
point out that the best results were obtained at night when the
surface of the ice was frozen. During the day, a thin layer of
water was formed on the surface of the ice which increased the

capacity and disrupted the observations.

{50) PGDOL'SKI, V., “Experience of Excavation in Mining in the Arctic under

Permafrost Conditions'’, Problems of the Arctic, No. 4, pp. 79-82, Lenin-

grad, 1939
This article cites the results of experiences of mining under
permafrost conditions. All mining, both surface and underground,
requires the use of explosives under permafrost conditions. Be-
cause of the difficulty of transportation and the extremely low
temperatures, the Lhoice of explosives is important. The author
states that amnuonite in capsules is the best type of explosive

for this purpose.

(51) PONOMAREYV, V. M., **The Study of Permafrost in 1936'", The Soviet Arc-

tie, No. 2, pp. 111-112, Moscow, 1936
The author states thac prior to 1935, little work had been done in
the territory served by the Department of the Northern Sea Route.
In 1936 three new permafrost stations were established at Anadyr,
Yakutsk, and Amdezrma. Additional work was planned at other sta-

tions.

(52) POVKH, 1. L., **The Permairoct Conditions in the Village of Samarova on

the Orb River’', Trudy of the Permafrost Committee, Vol. 9, pp. 150-162,
Leningrad,1940
This article deals with the discovery of permafrost conditions
in the village of Samarova in the region of the Orb River. The
author concludes that the permanently frozen ground is of re-
cent origin inasmuch as the layer of ground has been recently
deposited as the result of considerable shifting of the Irtysh

River bed.

(53) RABOTNOV, T. A., **The Flora of the ‘Naleds'”, Izvestia Geographical So-

ciety, No. 3, pp. 395-408, Moscow~Leningrad, 1937
This is the rrport of the investigation in the basin of the upper
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part of the Aldan and Timpton Rivers in the Yakutsk ASSR. The con-
ciusions cite the wide distribution of low shrubs as « factor of the
peculiar ecological conditions typical for tundra flora yet connected
genetically with the forest arcas. The author considers the shrub
birch more ancient than other low scrub vegetation and a relic of

the ice age, and points-out the economic value of the low shrub area
for reindeer breeding. Bibliography of 14 titles is given.

(54) REDOZUBOV, D. V., **Laws Governing the Regularity of the Temperature,
Field in the Permafrost Region at Vorkuta'', Trudy of the Obruchev Insti-
tute of Permalfrostology, Vol. I, Moscow, 1346, pp. 137-166

This article consists of 2 parts. Part one deals with the laws of
temperature in the permafrost region and part iv'o deals with the
application of these laws to specific conditions at Vorkuta. The
author emphasizes the importance of the detailed study of tem-
perature curves to determine the existence of permafrost degra~
dation. Bibliography of 9 titles is given.

(35) RICHTER, G. D., **Notes on Peat Mounds in the Region of Nudozero Lake**,
Trudy of the Commission for the Study of Permafrost, Academy of Sciences,
USSR, Vol. 3, Leningrad, 1934, pp. 121126

This paper is the result of observations made during the work of
the Kola Peninsula expedition.

{56) ROCHLIN, M., “*Small Excavations Under Permafrost Conditions by Means
of Explosives®*, Problems of the Arctic, No. 2, pp. 221-223, Leningrad,
1938

This brief article describes the experiences of the {irst Chunsk
geological expedition which conducted & survey of permafrost
conditions in the Chunsk Gulf region between latitudes 69°-~70° N.
The author describes the method of thawing the top of ground

by burning oil on the surface and the use of explosives.

(57) RYABUKHIN, G., **Certain Manifestations of Permaifrost in the Region of
Ust-Port'’, Problems of the Arctic, Vol. 6, pp. 82-85, Leningrad, 1939

This article deals with some observations cn the character and
manifestation of permafrost in the region of Ust~Port conducted
during the oil prospecting in this region in 1939. The author gives
a detailed description Jf the geological structure of the locality
including frost blisters aud {rost heaving. He also points out

the difficulty with thawing during the drilling of the oil well.

This damaged the drilling machinery. No difficulty was en~

countered in drilling through the permafrost. Biovliography of
3 titles is given.

(58) SALTYKOYV, N. 1., **Building Foundations in the Region of the Bolshezemel~

skaya Tundra'’, Trudy of the Obruchev Institute of Permafrostology, Vol.
1V, pp. 124~204, Leningrad,1944

Th.S lengthy article deals with the author’s observations and
general conclusions periaining to the peculiar problems of
building in the everfrozen ground of the Bolshezemelskaya
Tundra in the Vorkuta coal region. The author's conclusions
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deal with selection of the best type of foundation, its depth, type -
of building, and expected result from the underlying frozen ground.
{59} SALTYXOV, N. 1., **Canalization Under Permafrost Conditions’', Academy i
of Sciences, Obruchev’s Institute of Permafrostology, Leningrad, 1944, pp.
t-51

This article discusses the construction of a sewer system at
one of the experimental stations in the eatreme north of the
European part of the USSR. In conclusion, the author states:
(a) the sewer systern under permafrost conditions demands the
application of special measures during the initial period of its
operation such as artificial heating or the addition of water;

(b) the same methods of thermal calculation can be applied to
both the water supply and sewer system; (¢) temperature of the
sewage at the outlet should be near plus 19C; {d) the size of the
sewer system will be determined by the minimum number of
buildings which will be served by the system; (e) where sewage
flow is small, a continual check on operation is necessary; and
{(f) further work must be done to determine heat loss in such
materials as wood when used at shallow depths for pipes. Bib-

liography of 8 titles is given.

(60) SALTYKOV, N. 1., **Building Foundations in Yakutsk'', Trudy of the Obxu-

chev Institute of Permafrostology, Vol. I, pp. 102-136, 1946 R
This article describes the deformation of buildings in the city
of Yakutsk and gives an analysis of the deformation. The fol-
lowing conclusions are reaclied; In buildings with the basements
or cellars constructed directly on the natural or fillea-in ground, *
some local thawing iakes place even under the cold climatic con-
ditions of Yakutsk. In the construction of heated buildings, the !
use of a warm double floor and an ordinary basement, of .4 to
.5 meters high, is sufficient to preserve the permafrost. An
empty space must be left under the floor to preserve the perma-
frost under industrial buildings with higher than normal tem-~
peratures. Open or ventilated cellars and basements should be
used. A bibliograpk: of 9 titles is added.

{61} SHIMANOVSKY, S. B., **Observation on the Soil Temperature in the Town
of Yakutsk'*, Trudy of the Permafrost Commit*tee, Vol. 10, pp. 155-160,
) Leningrad,.1940
The author describes the results of soil temperature observa-
tions conducted in Yakutsk,

{¢2) SHVETZOV, P. F., “‘Permafrost and the Engineering and Geological Con-
ditions of the Acadyr Region'', Publication of the Glavsevmorput {The
Main Northern Sea Communicatioas Department) of the Sovnarcom of the
USSR, Leningrad, 1938, pp. 3-78
This article deals with the study of the Anadyr region including
permafrost, groundwater, etc., and characterization of the
i ground with a viewto determining the suitability for construc~ .

tion.
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(63) SHVETZOV, P. F,, **The Role of Permafrost and Subpermafrost Waters in
the Hydrology of the Busins of the Rivers Indigirka and Yana®', Izvestia of
Academy of Science of the USSR, Geological Series, No. 6, 1946, pp. 137~
152

This article is devoted to th e peculiarities of the water runoif
:in the basin of the Indigirka and Yana Rivers. The author states
that the hydrological peculiarities of the region are factors of
the permafrost as well as meteorological conditions. The origin
of water underneath the permanently frozcen ground, which feeds
the icings and rivers, is not clear. More work must be done on
this subject. A bibliography of 22 titles is given.

{64) 5120V, V. N., ‘*Construciion Work Under Winter Conditions'*, People’s
Commissariat of Civilian Construction of RSFSR, Mocscow, 1946, pp. 2-83
This technical manual is designed to aid the construction engi-
neer in building under winter conditions. There are 8 chapters
including preparation for winter work, earth work or excava-
tion, preparation and transportation of soluiions and concrete,
brick and stone work, concrete and sieel work, roofing, laying
floors, ceilings, and partitions under winter conditions and
finishing work. Bibliography of 9 titles is given.

(65) SOLOV'EV, 5. P., **Permafrost in the Mountain Part of the Kabarda
Palkariva'’, Izvestia Geographical Society, No. 3, pp. 364-368, Leningrad,
1937

This article describes the layer of permafrost discovered dur-
ing a geological survey in the Tyrny-aus-region of the northern
Caucasus, some 90 kilometers west of the city of Nal'chik. Bib-
liography of 4 titles is given.

(66) STEPANITSKAYA, N., **Permafrost in the U. 5.5.R., Our Country"No. 10,
1938, pp. 55-56
This article discusses the origin and distribution of perma-~
frost in the USSR. A map is given showing the limits of the
permafrost area with other notes.

{67) SUKHODOL'SKY, E. 1., **Construction of Wooden Bridges in the Northern
Districts of the Permafrost Area'’, Moscow,1945
Material for this study was obtained from the 2 year expedi-
tion of the Committee for the Study of Permafrost which
worked in the southwestern portion of the Taimyr Peninsula
in the area of a narrow gauge railway. The author discusses
the advantages of wooden bridges under local conditions as
well as specific types of bridge construction. Bibliography
of 12 titles is given.

{68) SUMGIN, M. I. and PETROVSKY, A. A ‘''The Importance of Electrical
Methods for the Study of Permafrost'®, Trudy of Obruchev's Institute of
Permafrostology, Vol. V, Moscow, 1947, pp. 15-17

The author explains the many uses of the magne'tic and elec~
tric methods is due to their comparative cheapness and rate
of adaptability under a variety of conditions. Map is shown
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giving the area in which geophysical methods have been applied.
Bibliography of & titles is included.

{69} SUMGIN, M. 1., “*Contiribution to the Study of Permafrost in the Peat Mounds
of the Kola Peninsula*’, Trudy of the Commission for the Study of Perma-
frost, Vol. HI, Lenmgred 1934, pp. 107-115

This article is the partial result of the expedition of che Kola
Peninsula in 1932 to study the influence of permairost on the
economy. Numerous peat mounds were investigated.

(70} SUMGIN, M. 1., “Permafrost'’, The Soviet Arctic, January 1936, pp. 93-97
This article points out the importance of the study of perma-
frost under the program cf utilization of resources of the
Soviet Arctic. The author states that permafrost is espe-
cially important in the study of Siberia.

{71) SUMGIN, M. 1., **The Future of the Study of Permafrost in the Yakut Re-

public®®, Trudy of the Commititee for Permafrostology of the USSR Academy
of Sciences, Vol. IX, pp. 5-27, 1940

This article describes the program for the study of permalfrost

in the Yakut Republic. The author sets up a number of theoret~

ical problems as well as practicai problems to be studied and

solved. He states that a central laborafory should be set up in

the Yakut Republic.

(72) TOLSTIKHIN, N. 1., **The Subterranean Waters of the Lithosphere®®, State
Publishing House of Geoiogical Literature of the Geological Commission
of the Sovnarcom of the USSR, Nioscow, 1941, 200 pp.

This article deals with the various phases of permafrost,
groundwater, subterranean waters, and surface waters.
Bibliography of 189 titles is given.

{73) TSYTOVICH, N. A., *‘Some Peculiarities of Construction.in the Permafrost
in the Region uf the City of Yakutsk®’, Trudy of the Committee for Perma-
frostology, Vol. IX, pp. 27-37, 1940

The author discusses the foundations of buildings in the city of
Yakutsk, pointing out that the deformation of stone buildings in
Yakutsk is very widesprzad, that brick buildings ali show evi-
dence of considerable cracking and settling, and that the pre-
servation of permafrost would have prevented these deforma-
tions. He gives suggestions as to the methods of preserving
permafrost and notes that small buildings could be erected on
sandy, well-drained ground without special anti-permafrost
measures.

{74) TSYTOVICH, N. A., **The Problems of the Ground as Related to the Determi-
nation of the Depth of Foundations®’, Article in **Depth of Foundation Place-
ment for Buildings with Few Stories in Conjunciion with Seasonal Freezing
of the Grounds®®, Institute of Permafrostology, Academy of Sciences, USSR,
1946, pp. 7-15

This article discusses the properties of water in the pores of the
ground as related to the freezing of the ground. The article points
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out there are 3 types of water according to present know-
ledge: bound water, oriented water, and {ree water. Bound
water is characterized by the presence of enormous meoiecu-
lar pressure, has greater density than frec water, eic.
Oriented water is subject {¢ molecular pressure of lessur
intensity and only a portion of it freezes at the loweriss, of
minus femperatures. The balance reguires a much lower
temperature before Ireezing. Experiments show that even
at a temperature of =789C, a ceriain portion of the oriented
water remains in the liquid sfate. Free vater contained in
the larger peres of the ground freezes at a {emperature
near 0°C. Capillary water freezes at -1 to -4°C. The
author concludes by pointing out the necessity of further
study of the freezing procass of various fypes of ground

in this region of the U3SR.

{75} TSYTOVICH, N. A. and SUMGIN, M. 1., **The Principies of the Mechanics

b
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of Frozen Greunds®’, Academy of Sciences, Moscow, 1937, p. 432
This article by two of the Soviet's greatest specialisis on
permafrost consists of 10 chapters. Partl of the book deals
with exXparinicnis and theory, and Part 1l with the practical
application of the principles developed in Partl.

“Study of the Elasiic and Plastic Deformation of
Frozen Grounds®, Trudy of the Commitiee on Permairost, ¥ol. X, Moscow,
1940, pp. 5-35

The author indicaies the importance of the study of elastic
deformation for stationary loads on the ground during con-~
siruction. This is ¢specially important in dealing with

frozen ground and it becomes necessary o cetermine the
relationship between these deformations and the minus
temperature of the ground; specifically, at what tempera-

tures the elastic and plastic deformations take place. Re-

sults of experiments by the permairost laboratory of the

Lenirgrad Engineering Institute of Ccrnmunal Gonsiruc-
tion are given.

{77} TSYTOVICH, N. A., **Certain Mezhanical Properties of Permafrozen
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Grounds in the Yakut Region'’, Trudy of the Commiiltze on Permairost, Vol.

X, Moscow, 1940, pp. 109-136
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The author describes the resulis of ficid and laboratory
investigations at several points in the Yakut region, includ-
ing the town of Yakutsk. The auther reaches the following
conclusions: The degrec of seiiling of the frozen ground at
thaw under pressure depends upon the initial natural siate
of the ground especially on its porosity. The value of the
coefiicient of compressibility of frozen ground at thawing
is a first degree function of the initial coefficient of porosity.
The dust-silt sandy clay and argillaceous loams have the
greatest degree of compressibility at thawing. The sands
have the least. The described method of determining the
coefficient of compressibility at thawing can be applied in
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praciice for consiruction purposes to enable the predetermination
of pessible settlemant and the application of necessary ccunter
measures.

{i8) TUMEL, V. F., *‘Contributions to the Study of Permafrosi Conditions in
the USSR"', Academy of Sciences of the USSR, Trudy of Geographical Sec~
tion, ¥ol. 37, Leningrad, 1946, pp. 124~131

This short article deals with the guestion of the origin ol perma-
frost. The author compares the process of formation of glaciers
with that of permanently frozen ground and indicaies the difference
betwzen the two. Several genetically different types of permairost
conditions are described. There is a bibliography of 20 titles

{79} TUMEL, V. F., “*The Sixth All Unicn Conference on Permairostology®’,

Viesinik of the USSR Academy of Sciences, Vol. &, 1939, pp. 65-70
This article consisic of & statement regarding the various re-
poris by many specialisis at the conference on permalrosislogy.
Since 47 per cent of the total terrifory of the Soviet Union is
subject to permafrosi, the study of permefrost is considered
of vital importance io the Soviet economy. Tlie development
of a siziion for permairosiology is being hindered by the in-
suffic ient number of trained workers; more instruction and
more publication are needed in this field,

{80} TUMEL, V. F., "*Certain Gecgraphical Results of Soviet Permafrostology”®,
Izvestiaof R. A. of 5., Geographical Geclogical Series, Vol. X, ¥Ns. 2, pp.
205-212, 1936 )

The history of the development of permafrostiology was sum-
marized in 1943 by Sumgin. The presert article deals with the
separate geographical aspects of permafrosiology. References
are made to the disiribution of permafrost, temperature of per-
mafrost, and suggested studies. A bitliography of 19 titles is
given.

{81} TUMEL, V. F., *'Some Peculiaritiess of Behavior of Foundations under
Occupiec Ruildings in the Northern R. gions of Permafrost Distribution™,
Trudy of the Obruchev Institute of Permafrostology, Vol. I, pp. 5-2§, 1946

The author cites several examiples of building deformations re-

- sulling from changes in the permafrozen ground under théir
foundations and some practical measures which were utilized
in an attem:pt to remedy the situation. The village of Dudinka
and the city of Igarka had several protlems in house founda-
tions which were investigated. General climatic data of a given
region do nct give sufficient iniormation for engineering pur-
poses. Specific temperature data at the site are essential.
Bibliography of 27 titles is included.

{82} TUMEL, V. F., **The Igarka Experimental Underground Chamber in Per-

T T ot T R

mafrozen Grounag*’, Publication of the Obruchev Institute of Permafrostclagy,

1945, pp. 3-890
The author gives a detailed account of the constructicn and
characteristics of two underground chambers constructed at
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the Igarka Permaiv si Station. Temperatures and planning of
such chambers are discussed at length. Bibliography of 12
tities is given.

{837} TZIPLENKIN, E. 1., *"Permafrost and its Influence on Agriculture®, Trudy
of ire Obruchev Insiituie of Permairestology, Vol. IV, pp. 230-255. Moscow-
Leningrad, 1934

The cultivation of planis under permafrost conditions is discussed
al length. Methods of improving conditions such as the early deep
winter plowing and the use of fertilizers are discussed. Biblio-
graphy of 27 Russian and 10 foreign references is given.

81} YITTENBURG, P. V., "*The Temperature Changes and Underground Water
in the Permalirost Zone on the Vaigach and Amderma Islands®’, Problems
of the Arciic, No. %, pp. 5-2%, 1939 .
This iechnical pamphlet aims fo give =n answer to the following
problerms which 2re Imporiant for mining operétions in the arc-
tic, {1} depih of .ctive layer, {2} lower limils of permairost layer
and depih io vater, and {3} presence of mine walers in zone of
permafrost and the sfale in which they are found -- solid or

liquid. Bibliography of 10 titles is given.

£
A

{83} YERMOLAEV, M., “‘Instruction for the Expeditionary Study of Fossil Ice
as a Gecgraphical Factor™, The Arciic insiitute, pp. 1-42, Leningrad,1932
This pamphlet was Issued by the All Union Arciic Instituie for
the sfudy of fossil ice primarily during expeditions. The article
10 illustrations and a bibliography of 140 titles, in Russian

aphy and palconiology.

{s0} YERMILOV, L. Y., “"Permairozen Ground in the Bogoslovsk Region of the
Ceniral Ural™, Izvesti» of the Geographical Society, Vol. 78, Paris 5-6, pp.
591-3, Leningrad, 1935

This article describes the occurrence of permafrost outside the
limits of its basic disiribution. The author cifes four exzmples
of the occurrence of permafrost in a bauxite mifie, **The Red
Hat', in the Central Ural.

{8TIZHUKOV, V. F., **The Method of Determination of the Side Pressare on
Shaft Linings in the Permafrost Region®®, Trudy of the Obruchev Institute
of Permairostology, Vol. &, np. 169-175, Moscow,1344

This technical articic deals with the methods of calculation of
the stresses for shait linings in the region of permafrost. The
author discusses previous methods for caleulating the pressure
arn® suggesis a new method. He believes his iz more accurate
since it takes into consideration the thawing of permafrost ad~
joining the ouler 'valls of the lining.

{88) ZHUKOV, V. F., **Cracking of the Grouzd Laused by Frost in the Perma-
frost Region", Trudy of the Obruchev Institute of Permafrostology, Vol. IV,
pp. 226-229, Moscow-Leningrad,1944
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This article deals with the often encouniersd phenomenz of crack-
ing of the ground under Ireezing conditions. Frost cracks are duse
to the horizoaial deforination of ground under the influence of
freezing. With a sharp drop of temperature, the upper portion of
the ground contracts. These cracks may reach a depth of 2.5
meters. Usually cracking iokes place in the fail before the ground
is protected by & layer of snow. The autaor suggesis that damage
1o buildings can be prevented by keeping the buildings from being
tightly irozen to the ground.

10. BIBLICGRAFHY OF RUSSIAN PUBLICATIONS DEALING WITH PERMAFROST
AND RELATED SUBJECTS. A list of the Iatest publications of the USSR on ice and
spow, prepared by Professor B. P. Weinberg, Central Physical Observatory, Leningrad,
USSR, is published by the Naztional Reseurch Council, Transactions of 1940, American
Geophysical Union, Part I, pages 757-779. A general lisi, in English with some exceptions,
of current publications on snow and ice 1s given on pages 750-756 in the same publicaiion.

1i. SPECIAL IEPORT, STRATEGIC EXGINEERING STUDY NO. £2. **Permafrost
or Permanently Frozen Ground and Related Engineering Problems®®, prepared by the U. S.
Geological Survey for Military Intelligence Division, Office, Chief of Engineers, dated Au-
gust 1945, contains a short bibliography on pages 225-230.

12. LIST OF NEW RUSSIAN TECHNICAL PUBLICATIONS DEALING WITH PERMA-
NENTLY FROZEN GROUND. A bibliography has been received from the U. S. Geological
Survey under the following titie: *‘List of Some New Russian Technical Publications Dezal-
ing with Permanently Frozen Ground™, by Miss Inna V. Poire, Geologisi.

13. RUSSIAN ARCTIC EHGINEERING DOCTRINE -- A BIBLIOGRAPHY. The fol-
lowing bitiiography was prepared by The Engineer School, The Engineer Center, Fort Bel-

voir,Virginia and is dated 29 August 1947: **‘Russian Arctic Engineering Decirine, A Bib-

Iiography*’.

Part] cozasisis of an introduction. The information contained in this bibliog-
raphy was prepared from lisi{s of Russian publications compiled by the U. S.
Geaological Survey and the Deiense Research Board, Canadian Deparfment of
National Deferse, Ottawa; Canzda. The Engineer School is indebted i these
agencies for making these lists available and for permitting their reproduction
and distribution withir: the Corps of Engineers.

This bibliography represents only a part of the Russian works released in
recent years. The value of the publications is limited since only 2 few complete
English transiations are available. In some instances, indicated in the bibliog-
raphy, Russian volumes contain short English abstracis or summaries beund inlc

the book, or have been absiracied.in part by the Geological Survey or other hold~
ing agency.

Pert II of this bibliography lists the titles oblained from the Geolopical Sur-
vey. Some of the fexts are known io be in the Library of Congress, the Geologi-
cal Survey Library, or the Smithsonian Library.

Part I lisis the titles, oblained from the Canadian source, of Russian publi-
cations held by the Library of the Defense Research Board.
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14. BIBLIOGRAPHIES OF RUSSIAN LITERATURE. O.C.E. The following bibli-
ographies of Russian literature were reccived from the Gifice, Chisf of Enginears:

{1} GS 47/9 Commitiee on Geophbysical Sciences of the Research and Develop-
ment Board, “"Exploratiors and Investigatisns Executed in 1944 by the In-
siitute Merzlotovedeniiz of the Academy of Science of the USSR', List No,
9, dated 12 April 1948

This is a list of 58 references deajing prineipally with permafrost
and allied subjecis.

{2} GS 47/10 Commitiee on Geophysical Sciences of the Research and Develop-
ment BSoard, **List of Some New Russian Technical Publications Dealing
with Permanently Frozen Ground”’, List No. 10, dated 12 April 1948
Tkis is a lisi of 530 references.
15. SUMMARIES OF RUSSIAN ARTICLES. O.C.E. The following summaries of
varicus Russian ariicles were received from the Oifice, Chief of Engineers:

{1)}GS 63/1 Commitiee on the Geophysical Sciences of the Research 2n Devel-
opment Board, “*Works of the Instituie for the Study of Frozen Soils of the
Academy of Sciences of the USSR™, from Russian pericdical **Tredy In-
stituia Merzlsiovedeniva imeni V. A. Obrucheva, Vol. ¥, 1947, ediled by
A. M. Chekotillo and subtitled “*The Electromeiry ané Ondometry of Per-

frost Sirata®*
Summaries of § articles on elecirical methods for the sidy of
permanently frozen ground are inciuded.

{2}GS 8%/: Commitiee on the Geophysical Sciences oi-the Recearch and Devel-
opment Beard, **Housing and [ ight Industrial Consiructicn in Permairost
Regions®, from Russian periodical “*Trudy Institnfa LMerziotovedeniya
imeni V. A. Obrucheva®, ¥ol. 1,1946, edited by a. Chekolillo, Acting Di-
reztor of the Instifute

Summaries 5f ¢ ariicies on building foundaticns on permafrost are
included.

{3}KOBEKO, P. P., SHISHKI}, N. 1., MAREY, F. 1., and IVANOVA, N. 5.,
**Breakdown and Carryving Capacity of Ice®', Physico-Technizal instituie,
Academy of Sciences, USSR; Leningrad, 2& Juns 1945

Preseniation of data on the relation of breakdown joad o the thick-

ness of ice with & consiant surface distribution of ivad. It was

shown that, with ice from 0.13 io 40 em thick, the relationship

varies as the square of the thickness. Presentation of dxta on
the relation of breakdown load i the area of disiribuiion of lIoad
for jce with a thickaess of 1.3 cm. 1t is shown thai, with pro-
longed application of the loads, the carrying capacily of ice is de~

terminred by the combined ioial of elastic ané plastic deformation.

{4)IVANOV, K. Ye., KOBEKO, P. P. and SHUL'MAN, A. R., “Deformation of
&n Ice Cover Under Moving Loads™, Physico-Technical Institute, Acad-
=my of Sciences, USSR, Leningrad, 25 July 1945

The daformation of ice under the action of nioving ioads has been
studied. It has been demonsirated that at speeds from 5 to 13 km/hr,
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a movement of depression sgual 1o the speed o movement of the
s lozd is obzerved. Wiih speeds above 2C kmfhr, wave vibratinns
which were formed spread far fo thé sides of the route. The
formation of these waves was related fo the generation the hydro-
dynmamic waves produced by the mévement of depression. A
formula has been derived for the velocity of propagaiion of the
ice waves as function of the coefficient of elasticity, the thick-
ness of the ice cover, and the depth of the pond. The velocity of
propagation of the ice waves {v =35 km/hr}, heir wave length
{} = 150 meters}, and the coefficient of elasiicily of the ice cover
{= = 44,000 kgisg cm} have been determined. The possibility of
resonanie, where speed of The movirg loads eguals the velocidy
of the propagation of the ice waves, kas been demonstrated. In
those instances, amplifudes large enough io causé the ice 0
break may develop. Simple rules for the movement of aulo-
mobiles along & reiute are given. Bidliography of 1! articies is
. given,

{3}KOBEKQU, P. P., SHISHIORN, N. I.,MAREY, F.1.,and I[VANOVA4, N. 5., “"Plas-
He Deformation and Viscosity of Ice®, Ph-sico-Technical Institule, Acad~
emy of Sciences, USSR, Leningrad, 25 July 1545

A method was described of siudying the plustic deformation of
floating natural ice. Chavris are given of elastic and plastic
ice deformation. I was shown that *he raie of plastic ceforma-
iion is constant with 2 consiani prolonged icad. A mebhod of
meastring the viscosity of floaling natural ice was developed.
Tke viscosity of ice at § degrees C w25 delormined. It was
p-oved that plastic éeiormatmn even with small loads eventually
leads to breakdows of the ice, if its temperaiure = 0 éeg"ees C.
Dangercus and safe values of breakdown pressures for long-fime
burdens oo icé are determined. Bibliograghy of § titles is given.

{€}Article from the USSR Engineering Parmufrost Arclic Studies, Febru-
ary 1947, Zheleznodorozhnyy Transpori, No. 2, **The Skovorodinc Polar
Station”’. translation prepared by Reseazch and Development Board, Tech-
nical jniclligence Branch, GS 65/2

The Skovoroding Polar Station of the Ali-Union Scientific Research
Institnie of Railway Transporialion is located in the far north, in
the region of elernal frost. Its purpose is the sysiemalic study of
the geologiczl, hydrageclogical and geotechnical conditions of ire
eternal frost region with & view io installing and sxploiting rail-
way sirnchwres in such regions. Observalions made on the Siztion
throughout many years have determined that embedding of rein-
forced concreie foundalisns into the stermal frost Iayers, ata
depth squaling half the height of the active layer, {which in
Sxovorodino amounts i3 2-3 m} does not guaraanies fheir stabil-
ity. All foundations placed at such depth were subject to bulg-

ing in the winter, and fo seitling in the summer.

16. MEGCHEANICS OF SGL.S BASES AND FOUNDATIONS, TIhis office zischas a

translation of the Russian text on *"Mechanics of Soils, Bases and Foundstions™, Part I,
Seccnd Reviced Edition, Moscow, 1933, by A. V. Pataleey and 5. Ya. Bozhenkov,
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in August and September 1945, in connection with the aerial
photographic reconnaissance investigation under the contract
held by Purdue University with the St. Paul District, Corps
of Engineers. The depth to permafrost, various kinds of
silt, e~nd and gravsl formations, as well as vegetation and
similar items pertinent to permafrost, are shown. The
photos are taken along the Alaska Highway and include areas
in the vicinities of Northway, Tanacross; Big Delta, Fair-
bariks, Cleary, Summit, Bettles, Galena, Nome, und Point
Spencer.

STOECKELER, E. G., *'Identification and Evaluation of Alaskan Vegetation
from Airphotos with Reference to Soil, Moisture and FPermafrost Conditions,
A Preliminary Pap~r'’, June 1948, St. Paul District, Corps of Engineers,

U.S. Army
The purpose of this paper is to familiarize the air-photo inter-
preter with (1) the basic natural influences which govern plant
growth and distridution; (2) the value of vegetation as an indi-
cator of soil textur., drainage and permafrost conditions; and
(3} the description of air-photo patterns of the different cover
types occurring in the permafrost zone in Alaska. This paper
is written expressly for engineers and soils men having a
limited knowledge of the botanical sciences and is r~t intended
to be an ecological treatise.

SWARTZ, J. H. and SHEPARD, E. R., **Report on a Preliminary Investiga-
tion of the Possible Application of Geophysical Meti.ods to Studies of Perma-
frost Problems in Alaska'*, 1946, Consultants, Office, Chief of Engineers

for the 3t. Paul District, Corps of Engineers, U. S. Army
Report on an investigation to determine whether depths to
permafrost and details of permafrost stratigraphy could be
determined by geophysical meas:irements. Electrical re-
sistivity measurements were made in the Northway, Fair-
banks, and Galena areas, and a seismic station was measured
near Northway, )

UNIVERSITY OF MINNESOTA, *‘Laboratory Research for the Determina-
tion of the Thermal Properties of Soils, Quarterly Report', | April 1946,
Engineering Experiment Station, University of Minnesota, for the St. Paul

District, Jorps of Engineers, U. S. Army
This report covers the activities carried on by the Uni-
versity of Minnesota, under contract, to determine under
varying condilions of temperature, moisture, bulk density,
and composition, the thermal properties of representative
soils and organic material from Alaska. The specific tests
included are thermal conductivity, specific heat, and diffu-
sivity, as well as certain preliminary tests for identification,
such as gradation, A'terberg limits, etc. This report reviews
the conception of the idea of the thermal conductivity appara-
tus, the design, the constiruction, and the plan of testing, up
to the date of the report.
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UNIVERSITY CF MINNESOTA, *‘Laboratory Research for the Determina~
tion of the Therma!l Properties of Soils, Semi~-Annual Reporti', 1 October
1946, Engineering Experiment Station, University of Minnesota for the St.
Paul Disirict, Corps of Engineers, U. S. Army

This is a supplemental report to the quarterly report mentioned

above. Thermal conductivity {ests have been corducted on two

soils, both sands. Several improvements have been made on

the apparatus, and methods of placing the soils, running the

tests, and making the calculations have been developed. The re-

sulis are presented in tabular and graphical form. The resulls

on one scil approximately check those determined by the Frost

Effects Laboratory at Boston.

UNIVERSITY OF MINNESOTA, *‘Determination of Thermal Properties of

Soils for Investigation of Airfield Construction in Arctic and Subarctic Re-

gions®’, January 1948, Engineering Experiment Station, University of Min-

nesota for the St. Paul Distriet, Corps of Engineers, U. S. Army (Published)
A report on a research program to determine, under varying
conditions of temperature, moisture, hulk density, and composition,
the thermal properties of representative soils and organic material
from Alaska. Soils tested were typical materials from repions of
permafrost. Mechanical analysis, plasticity, and compaction tests
have been made on all of the soils. The program also included
tests on precast insulating slabs prepared from wmaterials used in
the foundations of some of the experimental field installations in
Alaska. The soil testing equipment used was designed and built in
the Engineering Experiment Station.

UNIVERSITY OF MINNzSOTA, **Final Report, Labaratory Research for
the Determination of the Thermal Properties of Soils'!, September 1948,
Engineering Experiment Station, University of Minnesota for the St. Paul
District, Corps of Engineers, U. S. Army

This report presents the results of the investigution mentioned

in the above report dated January 1948,

U. S.ARMY, “*First Annual Report, Investigation of Airfield Construction in
Arctic and Subarctic Regions', May 1946, St. Paul District, Corps of Engi-
neers, U. S. Army
A report on an investigation compesed of the follewing studies:
(1) Site study of existing or proposed airfields; {2) Consiruction
methods and equipment; {3) Meteorological data; (4) Labor tory
research on thermal properties of soils; (5) Theoretical studies
of heat {low in permafrost; (6} Library research; (7) Aerial photc~
graphic reconnaissance; (8) Geophysical exploration methods; and
(9) Development of testing equipment for drilling and soil samp-
ling work.

U. S. ARMY, *‘Supplement to First Annual Report, Investigation of Airfield
Construction in Arctic and Subarctic Regions®, October 1946, St. Paul Dis-
trict, Corps of Engineers, U. S. Army

A supplemental report to the First Annual Report mentioned above.
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U. 5. ARMY, “‘Interimn Report n1 Arctic Construction Equipment’’, 12 July
1945, St. Paul Disirict, Corps of Engineers, U, S. Army
A report on material collected on arctic construction equipment
including opinions on airf{ield site selection, road and landing
strip design, and discussions of methods of transporting equip-
ment and supplies io 2 site, a> well as statements pertaining to
equipment and its use in the actual construction of airfields in
the Arctic and Subarctic. Includes photographs and illustrations
of equipment used in the Arctic and Subarctic.

U. S. ARMY, **Methods of Obfaining Ccre Samples in Permanently Frozen
Ground’, 23 October 1946, St. Paul District, Corps of Engineers, U. S. Army
A letter report on the experience of the Field Operations Branch,
Permafrost Division of the St. Paul District in obtaining core
samples from permanently frozen soil in Alaska. Deals pri-
marily with the use of the Longyear Model UG 8-in. diamond core
drill. Contains photographs of drilling operations and equip-
ment.

U. S. ARMY, **First Annual Report, Arctic and Subarctic Drainage Investi-
pations'’, September 1947, St. Paul District, Corps of Engineers, U. S. Army
A report on an investigation to determine design, construction
and maintenance procedures suitable for the drainage of air-
fields located in arciic and subarctic areas subject to potential
military operations.

U. S. ARMY, **Second Annual Report, Investigation of Airfield Construction
in Arctic and Subarctic Regions®', March 1947 {in 5 volumes), St. Paul Dis-
trict, Corps of Engineers, U. S. Army

The seccend annual report on this investigation includes the fol-

lowing: Main Report: Appendix & -- Photographs of Northway

Airfield; Appendix B -- Gonstruction Photographs of Fairbanks

Research Area; Appendix C ~- Photographs of Drilling Opera-~

tions and Installation of Ground Temperature Equipment; Appen-

dix D -- Report on Investigation of Foam Compounds for Cell

Concrete Conducted by U. S. Waterways Experiment Station,

Vicksburg, Miss.; Appendix E -- Comprehensive Program for

the Investigation of Airfield Construction in Arctic and Sub~

arctic Regions; Appendix F -~ Laboratory Research for the

Determination of the Thermal Properties of Soils by the Engi-

neering Experiment Station, University of Minnesota; and Appen-

dix G -- Report on Aerial Pholographic Reconnaissance Investi-

gation of Frozen Soils in the Territory of Alaska by the Engi-

neering Experiment Station, Purdue University.

U. S. ARMY, **Permafrost Investigation, Military and Civilian Housing
Areas, Ladd Field, Alaska®’, August 19:7, St. Paul District, Corps of Engi-
neers, U. S. Army
A report on the exploration and evaiuation of the sites of prog__ed
militaryv and civilian housing at Ladd Field (Ladd Air Force Base},
Alaska to determine the presence of permafrost and its infiuence
on design.
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U. 5. ARMY, **‘Permafrost Investigation at Skull Cliff**, July 1947, St. Paul
District, Corps of Engineers, U. 5. Army
A report on the excavation and footing construction with regard to
permafrost at the Loran slave tower location at Skull Cliff near
Barrow, Alaska, as requested by the Alaska District and the Navy
made during the period 1 to 9 July 1947.

U. S. ARMY, **Final Repori, Permairosi Field investigation, Bettles Air-
field, Alaska®’’, May 1946, St. Paul District, Corps of Engineers, U. 5.
Army

A report on observations of construction anrd the construction

history of the airfield at Bettles, Alaska.

U. S. ARMY, *‘Final Report, Permafrost Field Investigation, Galena Air-
field, Alaska'', 29 March 1946, St. Paul Dis*rict, Corps of Engineers, U. S.
Army

A report on the construction history of the airfield at Galena,

Alaska and observations made by this office.

U. 5. ARMY, **Pavement Crack Survey, 26 Mile Satellite Field, Near Fair-
banks, Alaska'', May 1947, St. Paul District, Corps of Engineers, U. S.
Army

A report on an investigation of several typical asphalt pavement

runway cracks made to ascertain the extient and nature of the

cracks and to determine the probable causes of their formation.

U. 5. ARMY, *'Report on Permafrost Investigation for Mile 26, Satellite
Field, Ladd Field, Alaska®'’, June 1947, St. Paul District, Corps of Engi~-
neers, U. S. Army

A report on the exploration and evaluation of the site of the pro-

posed P-36 airfield at Mile 26, Satellite Field, Ladd Field,

Alaska to determine the presence of permafrost and its influence

on the design, as requested by the Alaska District through the
Office, Chief of Engineers.

U.S. AR {Y, **Final Report, Permafrost Field Investigation, Nenana Air-
field, Alaska'’, 19 April 1946, 5t. Paul District, Corps of Engineers, U. 5.
Army

A report on the construction history of the airfield at Nenana

and observations made by this office.

U. S. ARMY, *'Report on Foundation Investigation of Nome Post Office and
Court House Building’*, April 1947, St. Paul District, Corps of Engineers,
U.S. Army

A report on an investigation made by the St. Paul District for the

Alaska District regzarding the damage {o the Nome Puost Oifice

due to subsidence and changes in frost conditions of the support-

ing ground.

U.S. ARMY, **First Interim Report, Permafrost Field Investigation, North-
way Airfield, Alaska"’, 30 November 1945, 3t, Paul District, Corps of En-
gincers, U. S. Army
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A report on arn investigation at Northway Airfield o collect
data on seoil characteristics, ground temperatures, ground-
water, foundation designs and other factors as they affect
design and constructicn at this site, and to observe the effect
of permafrost on the facilitins of Northway Airfield,

U. 5. ARMY, *‘Second Interim Report, Permafrost Fieid Investigation,
Nortaway Alrfield, Alaska'’, May 1946, 5t. Paul District, Corps of Engi-
neers, U. S. Army

A sumimary of an investigation made at Northway Airfield to

observe the condition and behavior of runways and structures

constructed upon permafrost, to collect basic data, and to

analyze these observations so that design formulas might be

developed and suitable construction methods peculiar to re-

gions of permafrost evolved.

U. S. ARMY, *‘Final Repori, Observations During Construction of Project
*N*, Alaska®'’, June 1946, Sz. Paul District, Corps of Engineers, U. S. Army
A report on observations made during construction of an air-
field and appurtenant facilities at Project **N*', Point Spencer,
Alaska, with special aitention to permafrost conditions.

U. 5. ARMY, **Report of Sciis Analysis for Subgrade Materials at Site of

Test of Insulating Properties of Beach Sand Foundatiions, Pit. Barrow,

Alaska'*, June 1948, 5tf. Paul District, Corps of Engineers, U. 5. Army
A report on the soils analysis and evaluation of subgrade charac-
teristics at the site of an experimental gravel {ill in the proposed
Fuel Storage Area, Barrow, Alaska.

U. 5. ARMY, **Comprehensive Report, Investigation of Airfield Construc-
tion in Arctic and Subarctic Regions®’, January 1948, St. Paul District,
Corps of Engineers, U. S. Army (in 8 volumes)

A comprehensive report on the permalfrost investigation in-

cluding the Main Report and following appendices: {1} North-

way Airfield, Alaska; {2} Meteorological Data Studies; {3} Re-

search Laboratory Investigation ~- Determination of Thermal

Properties of Soils; {4} Summary and Statement of Technique

on Aerial Photographic Reconnaissance Investigatiou of Frozen,

Soils in the Territory of Alaska; {53) Library Research; {6) De-

sign and Construction Studies -~ Fairbarks Research Area;

{7) Ground Temperature Equipment.

AIRFIELDS AND RUNWAYS

ALASKAN DEPARTMENT (U. S. Army, Alaska), Fort Richardson, Alaska,
“*Airfield Reconnaissance Survey, American River Site, Seward Peninsula,
Alaska*'*, January 1945, Secret

A report on a survey of the area ‘"American River, Alaska,

Airbase Site Project Location’ to obtain general information

for a proposed airfield site, in order that the air base could

be planned, material quantities determined, housing areas

astablished, as well as to locate the runways, taking into
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consideration the glide angle of planes, possibility for fog accu~
mulation, air drainage from the field, accessibility for transpor-
tation {o and from the base to navigable water, and other items.

ALASKAN DEPARTMENT {(U. S. Army, Alacka), **Airfield Reconnaissance
Survey, Noxapaga~Imuruk Site, Seward Peninsula, Alaska®, January 1945,
Fort Richardson, Alaska, Secret

A report of the survey of the areas **Noxapaga-Imuruk®™ and

**Collins~Hannum'® of the Seward Peninsula for a proposed

airfield site.

BESING, RAY D., Capt.,, CE and STARR, LEE B., Ist Lii., CE, *‘Operation .
Nanook-Airfield Construction Report No. 1**, 1946, Engincer Aviation
Battalion No. 1877, Thule Detachment, Ceiger Field, Washington, Restricted
A report on construction of two C~-47 airstrips, one at Greeniand
and one at Melville Island.

BLACK, ROBERT F., ""Permafrost Program, Progress Report No. 2, Per-
mafrost Investigation at Point Spencer, Alaska*’, 1946, U. S. Geological
Survey
Report on an investigation of the regional geologic aspects of
permafrost as related to military engineering problems, par-
ticularly in regard to selection of airfield sites, so that ultimate-
ly, criteria can be established for the accurate forecast of the
problems and conditions which will be encountered in permairost :
areas of pessible military interesi that are inaccessible to ground -
reconnaissance.

BROADWELL, J. A., **How CAA Engineers Meet Construction Probiems
North of the Arctic Circle’’, Pacific Builder and Engineer, Vol. 51, No. 4,
April 1945, pp. 55-56
An article on the construction of landing strips and radio navi-
gaticnal aides at Kotzebue and Shungnak, which describes trans-
portation, labor, weather conditions, and utilities.

BUETOW, W. C., **Causes and Control of Damaging Frost Action in
Shoulders and Subgrades®’, Proceedings, 8th Annual Asphalt Paving Con~
ference, The Asphalt Association and Association of Asphalt Paving Tech~
nologists, pp. 146-151, 1929

General description of the action of frost boils and methods

used in their eradication.

CALCIUM CHLORIDE ASSOCIATICN NEWS, “*Roads of Ice? What Next?',
June 1948, p. i10

This is a brief reference to Project Habbakuk, the floating ice-

berg airdrome, one of the war's top secrets. The project was

not completed until the end of the war and was never used.

Frozen wocd pulp and water became almost as strong as con-

crete when kept in that condition by refrigeration. The model

of a floating airfield, invention of an Englishman named Geciirey

Pyke, was built on Patricia Lake near Jasper by Dr. C. D. Niven.
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D'APPOLONIA, ELIO, **Foundations in Permalfrost Regions'', Tentative

Report, 1 August 1944, Northwest Service Command Report
Part I deals with construction in permafrost regions and shows
results of improper construction in a furnace room at Koidern
Repeater Station, YT, and runway, garages, warehouses, and
utilidor at Northway, Alaska. Points out in each case that con~
struction was done incorrectly because of lack of knowledge that
the transfer of heat causes malting of permafrost and settlement
to failure of many siructures; that construction with an air space
using piling is a solution of the problem. Other chapters deal
with wood pile foundations and runway design. An estimated
cost of fleld research is shown as Part IV. A brief review indi-
cates that the figures are too low.

D’APPOLONIA, ELIO, *"Permanently Frozen Ground and Foundation Design,

Part 27, Engineering Journal (Canada}, Vol. 29, No. 1, pp. 7-i2, January
1946

Reasons for failure of foundations for structures on permafrost

and examples of designs to prevent meliing of permafrost and

causing excessive settiement of foundaticns.

ELIAS, M. M, and VOSBURGH, R.M., **Permairost Program, Progress
Report No. 1, Terrain and Permafrost in Galena Area®, 19456, U. S. Geo-
logical Survey, Dept. of Interior

This report is a study of terrain and permafrost in a part of one

of the large alluvial basins which characterize the topography

in ceniral Alaska. The report describes the general terrain of

the basin, the relationship of ground arnd permafrost conditions

to topography, suitability of the terrain units for construction,

and criteria for interpreting the terrain Irom aerial photographs.

The report presents the results of field investigation of two ter-~

races near the Galena Air Base; the suitability of the two terraces

for possible airfield sites is discussed.

ENGINEERING NEWS-RECORD, **Clearing Snow at a Northern Airbase™,
Vol. 135, No. 12, 20 Sept. 1945, pp. 107~111
Plenty of snow-handling equipment, operated by regularly assigned.
enlisted personnel under direction of the post engineer, has kept
the Presque Isle Airfield in northern Maine always ready for
traffic. Trucks with one~-way plows do most of the work with
blowers used to boust the snow over the runway lights where the
plows again push it to the edge of the safety strip. A plow with
a powerad vane in the wing is used to cut down the final bank
left by the plows. Notes on snow handling at several other
northern fields are appended.

ENGINEERING NEWS-RECORD, **The Saga of the Greenland Bases*’, Vol.
12, No. 10, 7 September 1944, pp. 96-100

This article describes the consfruction of some major bases,

a few auxiliary airfields, and several weather stations in Green-

land by American contractors and U. S. Army engineer troops.

With regard to permafrost, the article is quoted as follows:
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**Perhaps the most important lesson learned on construction
operations in regions of permafrost is not to charnge the natursl
balance and flow of water; particularly in underground channels.
In construction of runways, it is regular practice not to make
cuts using fills culy to attain a level surface. Fills are made
largely with gravel from glacial moraine............ Preferred con-
struction is to build above ground and to use thick gravel blankets
below foundations to spread the load. AR ouen space now is left
below the building floor to permit air to circulate under the
building so that heat is not transmitied to the ground. Double
flooring is used and ceiling is added under the joisis o keep
floors warm in living quarters.”

HENKEL, H. L., **Foundation Problems at the Bethel Airpori™, Pacific
Builder and Engineer, Vel. 51, No. 5, May 1245, np. 56-60

An article on the locaiion and construction of the Bethel Airport,
on the Kuskokwim River, on the southwestern mainland of Alaska.

HUBBARD, LEE D., “Construction Methods at Juneau'®, Pacific Builder
and Engineer, Vol. 51, No. 4, April 1945, pp. 56-7
An article briefly describing the problems encountered such as
flooded fill areas, continuous rainfall, and frozen borrow pits, in
the consiruction of the CAA Airport at Juneau.

HUNT, RALPH W., Capt., CE, **Report of Operation Nanook'’, December
1946, Arctic Re _arch Section, The Engineer School, For{ Belveir,
Va., Confidential
This report is a defailed account of Operation Nanook, an arctic
expedition to obtain military and scientific information for use in
planning future polar operations. Summarizes operations and
conditions encountered, presents problems of special interest to
the Corps of Engineers, and makes recommendations.

MZLEOD, NORMAN W., **Airport Runway Evaluation in Canada™, Engi~
neering Consultant, October 1947, Depariment of Transport, Otfawa. Pub-
lished by Highway Research Board, National Resecarch Council, Washington
25, D.C. Highway Research Board, Research Reporis No. 4B, October
1347

This report outlines results of investigation of runways at a num-

ber of Canada’s principal airports in 1945-46. Program of tests

included: & pedological soil survey and preparation of a pedologi~

cal soil map for each site; field mcisture and density tests in place

on base course and subgrade; securing large disturbed samples of

base course ana subgrade for physical and tompaction tests; and

undisturbed samples for CBR, triaxial compression, shear and

consolidation testis, eic.

MCLEOD, NORMAN W., **Soil Science Applied fo Subnrade and Base Course
Design'®, Canadian Engineer, Vol. 77, No. 5, pp. 5~6, with discussion on
pp. 52-54, August 1939 :

A review of published theories on the mechanics of frost heave

constitute a portion of this article.
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MORIARTY, C., **So You Think You Have Transporiation Problems®,
Pacific Builder and Engineer, Vol. 51, No. 5, May 1945, pp. 52-55
An article by the Assistent General Manager, C. F, Lytle
Company and Green Construction Company, on how Lytle and
Green moved equipment, supplics and wmen to CAA project
sites in the primitive Alaska interior despite some of world's
toughest natural barriers of weather, water and terrain,

MULLER, DR. SIEMON VW.,"*Construction of Runways ind Buildings under
Arctic or Subarctic Conditions®', 21 November 1944, Cifice of Command-
ing General, Alaskan Division, ATC

A letter on the above subject to the Commanding General,

Alaskan Division, ATC, which peints out conclusions and

recommendations as to the various methods of consiruction

*n permafrosi. Also outlines a set of tools and the scope

and plan of the study of permafrost for use by {ield men.

OCCIDENTAL PUBLISHING EDITORS, *‘Airport Reference ~- 5th Annual
Edition"’, Occidental Publishing Company, 1945-46 Edition
This book contains an airport equipment directory; airport
planping, surfaces; lighting: buildings; communications; ad-
ministration; airplane specifications; personnel directery,

ROADS AND STREETS, **Alaska Highway Flight Strips™, June 1944, p.
80
Introduction expresses need ior auxiliary strips. Construc-
tion and location problems similar to thosc faced on Alaskan
Highway. Preliminary surveys, then {inal surveys after
official approval. Route closely follows highway. Construc-
tion details discussed in brief. Clearing and grading done by
Puablic Roads Administration, base course and wearing sur-
face placed by coniractor.

SCHERRER, FRED G., Captain, CE,and SCHIEWE, EUGENE C., Captain,
CE, **Airfield Construction in Arctic and Subaratic Regions, Alaska", pre-
pared under direction of Office, Air Engineer, Hqls., AAF, Washingion,
D.C., 30 November 1945

This unpublished manuscript contains a general description of

the geography, meteorology, and ground conditions in Alaska

with individual descriptions of the various airfields in Alaska at

the itime of the report ~- 1945. Also contains chapters discussing

methods of airfield design and construction, airfield site recon-

naissance, transporiation in the Arctic and Subarctiic regions par-

ticularly by tractor train, winterization of engineer equiprnent;

and conclusions and recommendations. It is well illustrated

with many photographs. In gemeral, this is an excellent review

of airfield conditions in Alaska in 1945.

SEELEY, W. L., **How Rains, Cold Weather, Poor Soil Conditions Were
Licked atGustavus®®, Pacific Builder and Engineer, Vol. 51, No. 4, April
1945, pp- 48-54

A CAA airport built about 50 miles west of Juneau in southeastern
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Alaska. Describes grading, draining and pavirg methods which
successfully solved unusually tough problems encountered in
building an isclated airport in Alaska®s rain belt.

SEELEY, W. L., “General Factors Governing Design and Construction in
Alaska®, Pacific Builder and Engineer, Vol. 51, N.-.. 5, May 1945, pp.
h4, 67, 68, T6 and 72
An article giving a brief resume of climatic conditions, geology,
construction and transportation in Alaska.

SHARP, SHAW AND DUNLAP, “‘Airport Engincering®, 1944, John Wiley
and Sons
A book on the engineering work involved in the planning and design
of a modern air terminal,

STRATTON, J. H., **Military Airfields: A Symposium. Construction and
Design Problems. Design of Drainage Facilities*’, Transactions, Ameri-
can Society of Civil Engineers, 1945, pp. 684, 764, 778, 781, 783

Brief statements on design of military airfieid pavements for

frost action.

THE ENGINEER SCHOOL, **airfield Consiruction -~ Airfield Drainage’,
Instructor®s Manuseript, July 1943, 12 pp., Fort Belvoir, Va.

Discusses drainage problems, inciuding subsurface, frost

action and drairage ctructures. ~

THE ENGINEER SCHOOL, **Airfield Construction -~ Surveying, Grading
and Earthwork; Compaction and Bearing Power of Soils®’, _asiructlor’s
Manuscript, September 1943, Fort Belvoir, Va.

Discusses bearing ratio in connection with establishing thick-

nesses of base and flexibie-type surface courses.

THE ENGINEER SCHOOL, **Airfield Construction -- Landing Mats, Con-
struction Operations and Review of Course®’, Insiructor’s Manuscript,
June 1943, Fort Belvoir, Va.
A course for Engineer School describing various types of steel
landing mats.

THE ENGINEER SCHOOL, **Airfield Consiruction -- Airfield Location and

Site Selecition’, Instruclor’s Manuscript, March 1943, Fort Belvoir, Va.
Discusses various considerations in the selecticn of sites for
airfields.

THE ENGINEER SCHOOL, **Airficld Construction -- Soil Exploration and
Classification’, Instructor's Manuscript, August 1943, Fort Belvoir, Va.
Describes briefly the physical properties of soils which affect
design and construction of airfields and methods of exploring.

U. S. GEOLOGICAL SURVEY, **Special Report, Strategic Engineering Study
No. 47, Terrain Intelligence, Krasnoyarsk -- Welkal Air Route {Siberia,
U.S.5.R-}", Intelligence Branch, Office, Chie? of Engineers, January 1343,
Confidential
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A folio of maps, explanatory tables, and pholographs which oui~
lipe fhe principal terrain feztures of the followirng places and
immediately adjacent areas; Krasnoyarsk, Ust-Kut, Kirensk,
Tommot, Yakutsk, Oimyaken, Seimchan and Welkal. For each
area, one Or more maps and fables describe such subjecis as
topography, passability of terrain, anchorages, poris, landing
beaches, possible airfield sites, kind and availability of con-
struction materials; fuels, water supply, and special engineser-
ing problems connected with the permanenily frozer grourd.

WAR DEPARTMENT, “Investigation of Construction and Mainienance of
Airdromes on Ice, 1946-1947, Report of Invesiigations®®, May 1947, Coops
of Engineers, New England Division, Restricied

A report on a preliminary investigation of the feasibility of,

and methods for, the design, construction and maintenance of

airdromes oxn ice. Aprendix A fo this rapori is entitled "*Avia-

tion Uses of Ice by Vilhialmur Stefansson’ and Appendix B o

this report is sntitled **Translations®®. Appendix A considers

~viation uses of Izke and river ice, salf water ice, and inland

or snow ice in an area farther north ithan 6§67 N. Latitude.

Appendix B contains material translated from the Russian in

the Stefansson Library.

WAR DEPARTMENT, **Fiexible Pavement Tesis, Marietins, Georgia, Con~
straction, Testing and Data Report™™, 1 May 1945, Mississippi River Com-~
mission, Il. 5. Waterways Experiment Station, . S. Army, Vicksburg,
Mississippi, Restricted

A report on flexible pavement tests to determine subgrade de-

flictions and pressures under various types of bases in common

gsage in this country and in cerzain theaters of operation for

B-24 and B-29 wheel loads; with sach plane emply, partfially

loaded, and fully icaded; and for standing and moving conditions

toth with plane motors dead and ruaning.

WAR DEPARTMENT, “‘Surveys, Methods of Plotling, and Earthwork Comipa-

tations for Airdromes®, War Depariment Tecknicai Bulletin T8 ENG-i5,
1 May 1944, Washingion 25, D. C.
This bulletin supplements TA{ £-255 with respect o survey gro-
cedure and earthwork computations for airdromes.

WAR DEPARTMENT, *“Aviztion Engineers®’, War Depariment Technical
Manual TM 5-255, 15 April 1944, Restricted

This manuai covers both tactical ans technical phases of the

training and operations of aviation engineers with specizl

referznce to their employment in theaters of aperations. De-

sigoed for use as a reference handbook a5 wall as fext for

training purposes.

WAR DEPARTMENT, “*Report 881, Investigation of Airiield Construction
in Arctic and Subarctic Regions® , 28 Oclober 1944, Oflice, Chiel of
Enzinzers, Confidential

The purpose of the investigations covered by this repori was
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the agsembly of basic dade pertinent fo B Tecosmaiszanse, Incx-
Hon, desiza, consbuelion, and maintensace of 2irfieids I= avciic
and subarcHc regiens, Incleding romaays =nf aivfisld Ingiaiiza
Hons. The Investization ss confined o publishss liferainre &
the review of réporis prepar=Z by agenciss famiiiar =i con-
sizuciion praciices In sich regions, 2nd fo IEmiled Half svzmmine-
ticn of exisiing inciallaiions in RInska.
AR DEPARTMENT, “airfield Pavemeni Desizn: Frost $onfilions™, Ad
terim Engineering Lizzzal for War Depariment Consirociion, PEI2,
hapt. £, Fuly 1926, Corps of Engineers, Gifice, Chief of Exsineers
Congitions alfecting frosi action: Reaving: insgiziing Sradarizis:
tase composiiion recuivemenis; and profeciion of suieradie for
flaxible and rigid saverments wilk sxamples of desizgz for frost
aciisn.

%

g
)

:

i
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FAR DEPSRIMENT, ““Consiruciion of Runsays, Hoeds and Butiiines on
Perminenily Frozes Groems™, War Deparbrent Techaiosl BExlleiin T8
5~253-3, Zanuary 1355
Consiruciion iz arciic and subarciic regions wsuslly raguizes
meihods and dasigns ouile Sifferent from: Sose meesd In e
perais zones, especially on sifex moderiain Ly permaneniiy
Irpzen ground. II is necessary io cooperale wiE mature: nol
opsose bar. This Luilelin presents G bast Informaiion e
avaiiable on reconneissance, design, construction, 32X main-
temance for successin? work in arsas where gy n3ty Ixven
grou=s exisis. {Tnis bulieliz Is being revised.}

WAR DEPARIMENT, “Sommary of Fraost Investizilisns™, € December
1923, Frost Effecis Yadorafory, Boslon Distict, Corps of Exgizesrs
Brport describing the purross 253 scope of B Irdst Invesiizas
Lon progzam of Die Beosion District. The progrem Tocindss 7o
visw 2 axzivxic of airfieid savernent fatiares, srevicas IS
vestigations; ohsarvailon and tesiing of effect of frozi aclics

2% 2 mumbar of 2ixHells doring winter of 138545 perfovonaz-p
of ZaSoreiory conizrolisd fesis io Selermins coefficientis Sf Seat
rascier of various soils and T efect of compaoBes of saif

non frasi acon, #fs,

- -

b
B

Repm ™, =% 1% Apgendices Febrsary 1927, Corps of Fagisssrs, M=

Tmpismt THvIciss
L=TSEDT SavIsIs

& commprehensive zepori Sovering Iatoralory sk, zoview of
mreviess Inmvestizaifons, and Held siafies 2l 53 2irftalds I= He

FAR DEPARIAENT, “AIrHeid P =t Desizn: Consociion of Air-

felds o Permomenily Frozen Groend™, Exginearing MMarmal for Far De~

= - = = %23 E I g - T
seriment Cosrsiroction, Parg 12, sher T, Deleder 1848, Corps of Exgi-

nwess, Uirs, Chief of Engisneers
Desizn for conditiens In permnafrost regtoss, incinding Sesizn
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airfields, and structures.

WAR DEPARTMENT, "*Frost investigation, 1944~1945"", July 1945, Corps
of Engineers, Missouri River Divisieu

Report of investigation to determine the development of frost

action in subsurface pavement elements as affected by vary-

ing conditions of weather, soils, and groundwater. The air-

fields studied were: Sioux Falls Aiifield; Fairmont Airfield;

Great Bend Airfield; Garden City Airfield; and Pratt Airfield.

WAR DEPARTMENT, *“Frost Investigation, 1944'*, January 1946, Corps of

Engincers, Boston District
This is a report of the frost investigations performed at Dow
Field, Bangor, Maine, during 1944 for the purpose of determin-
ing the influence of frost action on the subgrade soils beneath
both rigid and flexible pavements at Dow Field upon the gross
plane weight evaluation of these pavements. The testing pro-
gram consisted of the excavation of test pits, explorations to
determine base and subgrade soil profile under test areas,
application to paved surfaces of controlled traffic during frost
melting period, and the performance of pavement bearing tests
during the frost melting period.

WAR DEPARTMENT, *“Frost Investigation, First Interim Report, Decem=~
ber 1944, Frost Effects Laboratory, Boston District, Corps of Engit ers
This report presents the status of tha frost investigation pro-
gram and results of tests by the Boston District, the Missouri
River Division, and Great Lakes Division to 1 December 1944,

WAR DEPARTMENT, *“‘Frost Investigation, Sccond  ~rim Report, April
1945, Vels. I and 1I, Frost Effects Laboratory, Bos..i. District, Corps of
Engineers

This report presents the additional data, 1 December 1944 to

15 March 1945, secured since submission of the First Interim

Report for each airfield selected for investigation in the Bos-

ton Distric:, Missouri Riv. r Division, and Great Lakes Divi-

sion.

WAR DEPARTMENT, * Frost Investigation, 1945~-.946"", June ° 746, Corps

of Engineers, Bosion District
This is a report on studies of base course treatment t_ gre-
vent frnst action. This report presents (a) a summary of
previous investigations performed by others, to study efrect
of zdmixtures on frost =nction; (b) the results of laboratory
tests performed to deteriaine suitability of various admix-~
wures and combinations of admixtures; (¢) results of labora-
tory tests to determine whether leaching of saits could be
retarded or prevented by the addition of bituminous mater
ials.

WAR DEPARTMENT, '*Report on Frost Investigation, 1944-1945"", Aprii
1947, Corps of Engineers, New England Division
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This report presc.s a summary of the studies, the observations
and tests made, and the conclusions based upon these daiwa in~-
cluding Part XII, Chapter 4, Ad Interim Engineering Manual.
The work presented includes the data obtained in the invest.~
gations conducted in 1944 and 1945. The program for 1944-1945
consisted of the following phases: (1) A review and analysis >f
previous investigations of frost action; (2} Performance »" ‘ab-
oratory controlled tests to determine coefficierts of heat ‘rans-
fer of various soils; (3) Observation and testing of effect of
frost action during winter 1943~1944 and 1944~1945 under paved
and turfed airfield areas, and (4} The review and analysis of
results of investigations performed.

WILSON, WALTER K. JR., Colonel, CE, **The Problem of Permafrost'’,
The Military Engineer, April 1948, Vol. XL, No. 270, pp. 162-164
Describes study of permafrost started in 1945 by Corps of
Engineers, St. Paul District. Field work in Alaska includes
studies of airfields constructed during World War II, an ex~
perimental plot constructed near Fairbarks, weather and
ground temperature data from various points, and develop-
ment of methods for locating airfield sites from aerial photo-
- graphs. Laboratory studies of thermal properties of soils
were made at the University of Minnesota. Object of studies
is to develop criteria for design and construction of airfields
in arctic and subarctic regions.

<. ARCTIC AND SUBARCTIC

: ALASKAN DEPARTMERNT (U. 5. Army, Alaska), **Reconnaissance to De~
H termine Feasibility of Winter Operation of the Richardson Highway in
H Alaska*', 20 December 1943, Fort Richardson, Alaska
: An informai report on the feasibility of keeping the Richardson
Highway open for freighting operations during tre winter sea-
son, the problems to be encountered in such an undertaking,
and the considerations involved, from an engineering stand-
point.

ALASKAN DEPARTMENT (U. S. Army, Alaska), **Airfield Reconnaissance
Survey, American Qiver Site, £ »ward Peninsula, Alaska', January 1945,
Fort Richardson, Alaska, Secret

A report on a survey of the area **"American River, Alaska,

Airbase Site Project Location’’ to obiain general information

for a proposed airfield site in order that the air base could

be planned, material quantities determined, housing azeas

established, as well as to locate runways, taking inte con-

sideration the glide angle of planes, possibility for fog accu-
E muiatic 4, air drainage from the field, accessibility for trans-
portation to and from the bese to navigable water, etc.

-

ALASKAN DEPARTMENT (U. S. Army, Alaska}, “‘Airfield Reconnais-

sance Survey, Noxapaga~-Imuruk Site, Seward Peninsula, Alaska'*, Jan-
uary 1945, Fort Richardson, Alaska, Secret
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A report of a survey of the areas **Noxapaga-Imuruk’ and
*'Collins-Hannum®* of the Seward Peninsula for a propoesed air-
field site.

ARCTIC, DESERT AND TROPIC BRANCH, AAF TACTICAL CENTER,
**Handbook of Alaska, Informational Bulletin No. 18**, April 1945, Pub-
lished by Hqts., AAF Office of Asst. Chief of Staff, Training Aids Division
General description of Alaska including topography, drainage,
inhabitants, travel, climate, vegetation, animals, birds and
fish. To be used in conjunction with the Pocket Guide to
Alaska, prepared by the Special Service Division, ASF, the
Arctic Manual (TM 1-240).

ATWOOD, W. W., **The Physiographic Provinces of North America'’, Ginn

and Company, pp. 481-491
Brief description of the Pacific border of Alaska is presented.
Coast ranges of southeast Alaska rising in general from 7,000~
8,000 ft exhibit an old-age erosion surface. The Nutzotin and
Alaska Ranges form an arc parallel to the Gulf of Alaska and
extend out through Aleutians. They vary in height; the highest
is Mt. McKinley. The Fairweather Range near Pacific exhibits
snow-capped mountains, with very little soil mantle. St. Elias
Range has a width of 150 miles and presents a nearly vertical
wall on north side. The range appears to have been uplifted in
Pleistocene time. Glaciers are prevalent throughout; glacial
markings are also exhibited where ice was retreated.

BARNES, LYNN C., **Permafrost: A Challenge to Engineers®’, Military
Engineer, Vol. 38, No. 243, January 1946, pp. 9-11
This article gives a brief discussion on permairost regions,
thermal regime, as well as discussion of the permafrost pro-
ject assigned to the St. Paul District by the Corps of Engineers,
D. A, Discusses briefly the investigations and tests, project
objectives, and includes several photocraphs of natural soil
and ice formations.

BESING, RAY D., Capt., CE and STARR, LEE B,, 1st Lt., CE, ‘*Operation
Nanook-Airfield Constiructio.s Report No. 1, 1946, Engineer Aviation
Battalion No. 1877, Thule Detachment, Geiger Field, Washington

A report on construction of two C-47 airstrips, one at Green~

land and one at Melville Island.

BLACK, ROBERT F., "*Permalrost Program, Progress Report No. 2, Per-
mafrost Investigation at Point Spencer, Alaska’, 1946, U. S. Geological
Survey

Report on an investigation of the regional geslogic adpects of

permafrost as related to military engineering problems, par-

ticularly in regard to selection of airfield sites, so that ulti-

mately, criteria can be established for the accurate forecast

of the problems »nd conditions which will be encountered in

permafrost areas of possible military intersst that are inac-

cessible to ground reconnaissance. The immediate aim of the
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investigation at Point Spencer was {o determine the geologic and
permafrost conditions with special emphasis on groundwater.

BODMAN, 1. D., **Peculiarities of Aleutian Military Design'*, Civil Engi-
neering, Vol. 15, September 1945, pp. 402~404

This article discusses difficulties involved in the design of

military structures in the Aleutian Islands. One of the major

factors affecting design is the fact that winds with an intensity

of 100 miles per hour were common. Foundation conditions

varied from solid rock to deep tundra and rmuck beds incapable

of sustaining any appreciable load. No permafrost was en-

countered in the Aleutians. The article is illustrated with

several photographs.

EROADWELL, J. A., **How CAA Engineers Meet Construction Problems
North of the Arctic Circle'*, Pacific Builder and Engineer, Vol. 51, No. 4,
April 1945, pn. 55-5¢6 )
An article on jobs at Kotzebue and Shungnzk which included
landing strips and radio navigational aides.

BRYAN, KIRK, *‘Cryopedology -~ The Study of Frozen Ground and Intensive
Frost-Action with Suggestions on Nomenclature'', American Journal of
Science, Vol. 244, pp. 622-642, 1946
Cryopedology is suggested as a suitable name for the subscience
concerned with the study, both theoretical and practical, of in-
tensive frost-action and permanently frozen ground. Sixteen
other terms are also introduced and defined. Of these, the
important ones are pergelisol, permanently frozen ground, and
mollirol, the overlying seasonaliy thawed ground in which in-
tensivz frost-action occurs. If is believed that these and the
other ssggested terms will facilitate discussion of the prob-

lems of the Arctic and of the ancient {rost-action of periglacial
areas.

BRYAN, KIRK, **The Study of Permanently Frozen Ground and Intenaive
Frost-Action'*, The Military Engineer, Vol. XL, No. 273, pp. 304-308
Cryopedology is suggested as a suitable name for the subscience
concerned with the study, both theoretical and practical, of in~
tensive frost-action and permanently frozen ground. Sixteen
other terms are also introduced i:nd defined. Of these, the
important ones are pergelisol, permanently frozen ground,
and molliscl, the overlying seasonally thawed grcound in which
irtensive frost-action occurs. Comments on the suitability of
Professor Bryan's terminology follow the main article.

BURICE, M, F., **S0il Temperr'ure in the Matanuska Valley of Alaska'',
Transactions, Amexican Geophysical Union, Part 1, p. 151

Relates to temperatures above freezing and for depths of

0-2-4-~8 inches.

CAPPS, STEPHEN, *‘Geology of the Alaska Railroad Region'’, U. 5. Geolo-
gical Survey Bulletin N>. %07, p. 207
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Describes geology and gcography of anarea 140 mi wide and
450 mi long from north f{o south reaching from Gulf of Alaska
northward into Yukon Basin. Includes illustrations and maps.

CAPPS, STEPHEN R., "*The Chisana-Whiie River Lustrict, Alaska’, U. S.
Geological Survey Bulletin No. 630, p. 130

Describes general geology and geography of this region with

several illustrations and maps.

CAPPS, STEPHEN R., “'Glaciation in Alaska®, U. 5.Geological Survey Pro-
fessional Paper 170-A, p. 8
A discussion mainly of Pleistocene glaciation in Alaska,

CAPPS, STEPHEN R., ""The Kantishna Region, Alaska'’, U. 5. Geological

Survey Bulletin 687, 1919
This bulletin covers an area bounded by the Alaska Range on
the south, the Tanana River on the north, the Nenana River on
the east, and the lower Kantishna River on ihe wesi; the area
lies bet een the village of Nenana and Mi. McKinley. Field
work was done in 1916. The geography and geology of this
areawereundertaken in 1916 because the Alaska Railroad was
being built adjacent to this area, and i was anticipated that
mining activity would be greatly increased. Coalas well as
poid, silver and aniimony ‘vas iound.

CLARK, A. C., *'The Alaska Highway ~- Eifect of Climats and Soils on
Design®®, Civil Engineering, Vol. 13, No. 5, May 1943, pp. 209-212: Wes-
tern Construction News, Vol. i8, March 1943, pp. 105-109

Tkis paper explains the unusual soil and climatic conditions

that were encountered during construction of the pioneer road

for the Alaska Highway and their effect ont design. It dis~

cusses the difficulties encountered in construction on perma-

nently Irozen ground or ice close to the surface immediately

under a heavy insulating layer of moss or grasses; on layers

of ice and frozen soil occurring at depths of 3 fi or more:

and where an ice condition known as **glaciering’ exists.

includes several photos.

COLBY, MERLE, **A Guide to Alaska", Federal Writers' Project, Ameri-

can Guide Scries, 1944, 427 pp.
Here is all that a traveler needs o know about America's last
frontier: how ic get there: the main travel routes in Alaska;
accommodations; climate; sport and re creation facilities;
means of communication: approximate fare and living expen-
ses: museums and libraries; what to see in McKinley Park
and the four Natiornal Monuments; a vocabulary of terms fre-
quently used in Alaska. Also contains the story of processes
that have revolutiionized the Territory; there is a chapter on
£laska's history from 1728 e yesterday; other chapters de-
scribe Alaska's developments in transportation and communica-
tion and its role in national defense, Alaska’s rich natural re-~
sources, and the major towns and places of interest,
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CRESSY, G. B., ‘“Frozen Ground in Siberia*’, Journal of Geology, Vol. 47,
No. 5, pp. 472-488, July-August 1939
A discussion of the types, depths, distribution of, and research
history on permarnently frozen ground in Siberia. Inciuded also
is discussion on Pleisiocene glaciation and present climatic
conditions in Siberia and causes of permanently {rozen ground
(permaircst).

DACHNOWSKI-STOKES, A. P., **Peat Resources in Alaska®’, Technical
Bulletin No. 769, April 1941, U. S. Dept. of Agriculture, Washington, D.C.

Technical Bulletin 769 is based upon field work in 1939. It

gives a general classification of mcest of the peat areas in

Alaska. Among the cow.clusions stated is the following:

**Among the qualifying factors that affect muskegs in the

interior of Alaska are layers of volcanic ash, windblown

silt, and a permanently frozen condition. The line of perma-

frost appears to have been rising periodically. Summer

thawing ranges usually between 20 to 45 inches below the sur-

face.'' It is estimated in this bulletin that about 50 million

acres of Alaska may be classified as forest, approximately

100 million in tundra, and neariy 110 million in muskeg and

grassy marshland. The term **muskeg" is of *‘Indian (Al-

gonquin} origin denoting an area covered with sphagnum

mosses and tussocks of sedges®’.

D*APPOLONIA, ELIO, **Permanently Frozen Ground and Foundation De-
sign, Part 2'*, Engineering Journal {anada}, Vol. 29, No. 1, pp. 7.12,
January 1946

Reasons for failure of foundations for structures on perma-

frost and examples of designs to prevent melting of perma~

frost and causing excessive seitlement of foundations.

DEMENTIEV, A. 1. and TUMEL, V. F,, ""Civil Engineering in Frozen Soil,
U.5.5.R.", Canadian Geographical Journal, Vol, 32, No. 1, pp. 32-33,
January 194¢
A brief general descripiion stating that progress has been made
in combating drifting snow, mining, construction on permafrost
{one statement that buildings are designed to prevent thawing,
another that subsoil is warmed electrically using 3006 to 1350 volts};
and in the problem of drinking water in the eternally frozen areas
{artesian wells through 700 ft of permafrost to depth of 1600 it at
Irkutsk). Permairost covers 47 per cent of area of [ISSR.

DEPARTMENT OF TRANSPORT, **Meteorology of the Canadian Arctic®,
1944, Air Services Branch, Meteorological Division, Canada

This manual contains a summary of the repnrts of meteorclogical

observations which have been taken in the Canadian Arciic, to-

gether with an analysis of upper air conditions prevailing

in this region. It is necessarily incomplets, chieily because

no long series of observations is available for this territory.

Most of the observing stations are concentrated in the south-

eastern part of the Archipelago, leaving large areas of Canadian
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territory within the Ayctic Circle untouched. Tables and
graphs are included showing monthly values of temperatures,
precipitation, wind and fog at certain selected stations.

I T

EAGER, W. L. and PRYOR, W, T., ‘*‘Ice Formation on the Alaska Highway",
Pubiic Roads, Vol. 24, No. 3, January-March 1945, pp. 55-74

A treatise on the formation of surface ice. Includes discussion

of factors associated with icing, and methods to prevent or re-

duce icing on new construction.

EAKIN, HENRY M., **The Iditarod-Ruby Region, Alaska*'’, 1914, U. S. Geo-
logical Survey Bulletin 578
This volume is the third report! based on work inspired by the
discovery of gold in the Innoko district in 1906. In the province
extending from Ruby, on the Yukon, to Iditarod, surveys seem
to have established the fact that gold is associnted in this dis-
trict with two distinct series of rocks. The report shows that
the bedrock sources of the placer gold of the district include
the igneous intrusives and the Cretacecus sediments at or
near their contacts with the igneous intrusives. Geologic
conditions favorzble io the occurreance of auriferous deposits
are repeated in many places in this part of Alaska.

EAKIN, HENRY M., "*The Yukon-Koyukuk Region, Alaska'*, U. S. Geologi- .
cal Survey Bulletin 631, 1916
Description of the process of solifluction {soil flow} or migration
of detritus under thrust znd heave of frost action under subarctic
climatic conditions. Also includes visible features of frost heave *
mounds and the distribution of rock in mounds. Illustrated.

EARDLEY, A. J., **Unconsolidated Sediments and Topogrephic Features of

the Lower Yukon Valley®', Bulletin of the Geologic Society of America, Vol.

49, pp. 303-342, February 1938
Report contains important materizl, geologic and topegraphic,
on lower Yukon. Report locates gravel, sand, silts, and muck;
their origin is a problem but some conclusions are stated. In
general, it appears in the most part to be fluvial but the silt a
combination of fluvizl and aeolian. Regicnal topography ap~
pears as mature hills rising above lowlands. Much material,
detailed, on local topography is prezsented. Valley shapes,
stream patterns, strearmn re-entrants described. Gravels are
hign and low level, gravel clifis {Palisades), pages 315-319.
Silis are very widespread, complex bedding and origin. several
types or groups {Palisades, delta sands at Cave-Off Cliffs and
Anvik, Koyukuk-Anvik blue loam in lower Koyukuk and Yukon
below Cave~Off Ciiffs, muck of Palisades, Cave-Off Cliffs and
upiand placers. “‘Inlaid" series {complex} exist in meznder
belt below Cave-0Off Uliffs}. 13 pages on analysis, distribulion,
origin of siits. Brief coverage {4 pages) on late geologic his-
tory cuntained, very skeichy; mention of uplift, gently rejuve~
nated streams, etc. Mention of ice lenses, frozen ground. Many
gootd photographs fo illustrale features discussed in text and o

48




s T T TS

B2, IR s o1iovsy g wond s £+

show general topography of region, many oblique air pholographs.
Tables used in silt identification, soil sizes and comparisens.
Bibliography includes many U.5.G.S. references on Alaska.

EKBLAW, W. E., *“The Importance nf Nivation as an Erosive Factor and of
Soil Flow as a Transporting Agency in Northern Greenland', Proceedings,
National Academy of Sciences, Vol. 4, No. 9, pp. 288+-293, 15 September
1918

A description of the process of nivation (the formation and

melting of snow-ice} and its effect on the disintegration of

rocks; the destruction of some land forms and the formation

of others. A description of solifluction {soil flow) and its

connection with nivation is also given.

ELIAS, M. M. and VOSBURGH, E. M., ‘‘Permalirost Program -- Progress
Report No. 1 ~~ Terrain and Permairost in Galena Area®, 1946, U. S. Geo-
logical Survey, Dept. of Interior, Washington, D. C.

This report is a study of terrain and permaifrost in a part of

one of the large alluviai basins which characterize the topography

in central Alaska. The report describes the generzl terrain of

the basin, the relationship of ground and permafrost conditions

toc topography, suitability of the ferrain units for construction,

and criteria for interpreting the terrain from aerial photographs.

The report presents the results of field investigation of two

terraces near the Galena Air Base; the suifability of the two

terraces for possible airiield sites is discussed.

ELLSWORTH, C. £. and DAVENPORT, R. W., “Surface Water Supply of

the Yukon-Tanana Region, Alaska®’, Water Supply Paper 342. i
Introduction includes scope of investigation. Gereral features
of area -~ geology, geagraphy, climate, vegetation {including
map} covered. Measurement of stream flow, methods of unity,
accuracy, tables, and description of main drainage areas in-
cluded. Runoff data for various creeks in vicinily included in
tables. Yukon River drainage basin, bounded by Pacific venis
on south, Rockies ox north, stream meanders towards west from
Canada through Alaska for 2,000 miles. Above Eagle River, it
flows swiftly in one charnel, then near Fort Yukon it enters
Yukon Flats {200 miles), then at jznction of the Tanana it flows
through Rampart Rapids {105 miles)}, then §00 miles of mean-
dering river through a channel about Z miles wide. Forty Mile
River drainage basin, finshaped area 100 miles in largest
diameter, rugged mountains, prominent feature is the terrace
arrangements in valleys. Mission Creek, assymetricai basin
ccutaining high gradients. Seventy Mile River, hizh gradient-
benches are prevalent. Birch Creek, for 60 miles it is con-
fined, maintains a fairly rapid flow, then for 100 miles it
meanders in Yukon Flais about 10-29 miles from Yukon River.
Eeaver Creek, good gradient in foothills, then it meanders iz
Yukon Flats. Tanana River, an assymetirical valiey cut by
giacier fed streams from Alaska Range, fairiyr broad valley.
Tolvana River, is in 8 narrow valley {30 miles} at head, then
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it opens abruptly into a wide valley {40 miles) at confiuence of
forks, then on leaving foothills it enters deep channel on allu-
vium, very low gradient, tortuous stream. Extensive tables of
data taken, stream flow, etc. Streams taken up individually,
some details included within reports on individual streams.
Several maps included within report. Topographic maps show-
ing gaging stations, also some sketch maps, i.e., distribution
of vegetation in region covered. Also bibliography of Govern-
ment papers on area covered. {About 50 papers listed.)

ENGINEERING NEWS-RECQORD, **The 3aga of the Greenland Bases', 7

Saptember 1944, Vol. 133, No. 10 pp. 36 to 100
This article describes the construction of some major bases, &
few auxiliary airfields, and several weather stations in Green-
land by American contractors and U. S. Army engineer troops.

Fith regard {o permafrost, the article is quoted as follows:

“*Perhaps the most important lesson lsarned on construction
operations in regions of permairost is not to change the natural
balance and flow of water, particularly in underground channels.
In construction of runways, it is regular practice not to make
cuts using fills only o atiain a level surface. Filis are made
Iargely with gravel from glacial mcraine........Preferred con-
struction is io build above ground and to use thick gravel
blankets below foundations {o spread the load. An open space
now is leff below the building floor {c permit air to circulate
under the building so that heat is not bransmitied to the ground.
Double {looring is used and ceiling is added under the joists to
keep floors warm in living quarters.”™

ENGINEERING NEWS-RECCRD, **Clearing Snow at 2 Northera Aizbase®’,

Vol. 135, No. 12, 26 Sept. 1945, pp. 107-111
Plenty of snow-handiing equipment, operated by regulariy
assigned eniisted persomel under direction of the post engineer
has Xept the Presqgue Isle Airfield in northern Maine aiways
ready for traffic. Tricks with one-way plows do most of the
work with blowers used 1o boost the saow over the runway
lights where the plows agzin push it to the edge of the safely
strip. A plow with & powered vane in the wing is useZ fo cut
down the final bank left by the plos. Notes on snow harndling
at several other northern fieldx are appended.

FEUSTEL, I. C., DUTILLY, A&. and ANDERSON, M. 5., **Properties of Soils
&

This papar includes the chemicsl and machanical analyvses,

of soil samples csliveied at 15 widely scatisred locations from
Crurchill noris to the 76th paralisl. A Seteiled dascription of
37 samples is given, inciuding ithe geological classificztion of
parent rocks, vegetation types, groundwaler condilions and soil
acidify. The influences of mechanical weathering forces, expe-

cislly fremzing, thawing and wind action, predominate in srelic
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ragions. The soils are characterized by the presence of
unweathered rocks and rock fragments. Noxmal soil-forming
processes of eluviation and illuviation are greaily retarded :
under the frigid climatic ¢onditions. Tundra soil formations
appear to be relsied to marsh types resulting from excessive
moisture. Much of the area is overlaid with peat or muck.
rganic residues do not readily decompose, but tend to ac-
cumuiate on the surfece 25 peat or peai-iike materials. Most
{ the samples collected were acid and none were sirongly
alkajine. Of the 37 samples collecied, only 3 of the sails
contained 20 percent clay and nearly half had less than 3 per-
cent. A large amount of the material was greater than (.5 mm :
in diameter. The carbon-nitrogen ratiss of murcks and pezis
are comparable io those o6cocurring in Maine., Where lichen
contribuée to peaty accumulations, low carbon contents and
low carbsn-niirogen raiics are expecied. Reference iz made
{o a shallow, clayey, alluvial soil found in a polygonic formma-
ticn near Fi. Burwell, N.W.T. The authors siaie **the process
of polygor formation is presumazbly direcily related o a :
flooding or saiuraiion of the ¢oil with water Iollowesd by R :
evaporation and rescliant contraction of the materizl----a :
factor of particuiar imporiance relative to shrinkage be-
vior of {his soil would seem o be the raiio silica fo folal
bases,* Very low ratic silica io total bases {3-5] is charze-
teristic of arciic soils. Scdium content, on the other hand,
is very high {approxz.maéeiy i perceni}. Exchzngeable scdium
in soil colloids tends io increase their cepacity for swelling
; and skrinkage. The chief constituent of the soil colloids is
= &ydroz.s mica, commenly called Grdovician bentonite. A
: bibliography of 20 references is included.

itteUpth

M o S eeieed RIEERIITC R LD

thid

R Teand 0 A1

i
an gl

iy,

HITONE
il
t
w0

44t i
Ly

it

TN ekl

3 Wb

ang
|

FINNIE, RICHARD, “'Canol'*, 1945, Tayior and Taylor, San Francisco
Generzl pictorial hisfory of Canol project. Niumerous excel- ; E
ient pictures of consiruciion, terraia, difficcities encountered.

rief text included i{o serve 2¢ infroduction and explanation of

izt
PRERNTE IR IG

Hik

: - pictures.

HARDY, R. M., ““Permanentiy Fr aze:z Gz-aund and Foundaiion Desipn, Part '
3 1**, Engincering Journal ;Ca"a Sa}, ¥ol. 2 ,, Eto. . Pp. 2-7, January 1946
Limited lsrgely to discussion of permafrost but includes 2

ot
"

i review of theories of irost heave, and shows relationship
between soil types and ice segzregaiion in permairost.

'y

iyt
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HARRINGTON, G. L. and MERTIE, I B, JR., **The Ruby-Kuskekw=im Re~
gion of Alaska’™, U. S. Geologicsi Sarvey Sm;a ?31, 1822, 136 po.

Buollaiin 754 .aéac"bes the geography, drainzge, 2nd geology,

ang other features of 2 mining region located scuth ancd west

f Fairbanks, Alaska extending from Ruby on the Koyukuk

River to tas n..sin‘s--.-:m River. The informalion w=s zathered

from 1895 4p 1920 and combines ajl available informmation uwp

ic the Hime of a’e;:zaaa..e‘ of the repori. it was preparsd prir-

cipslly to assisi minirg operafions in the Ruby-Xuskekwim region.
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= . HARRINGTON, E. L., "'Soil Temperalures in Saskaichewan®, Soil Science,
= ‘ Vol. XXV )
= Thermomeslers were placed in the ground ai depths from one o
: eight fect at the University of Saskatchewan at Saskaioon, Sask-
it is poinied cut that fhe temperaiure varies rapidly at the one -
feot levei and that the lag in soil {emnperature below a two foct
depth is marked. A comparison of the temperaiores af Saskai-
chewan with those obiainad by other observers in Kansas ;s
made. It is pointed out that fhe maximum lemperaiore at the
8 Ioot Cepih was reached in April and the firsi nalf of May. Per-
malrost is not discussed in this article. Graghs zhowing the
results are inciuded.
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HAWKES, L., “"Frost Aclion in Superficial Deposits, lceland®®, Geological
Magazine {{ ondon), Vol. 51, No. 723, pp. 509-313, November 1324

A descripilion of severzl distincst types of effects of frost action

in surfzcz deposiis in Iceland. Included a:e cracks in clays,

knclis in grassiands, rings of sisne, and formation of shallow

Loilows in gravels.
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HEADQUAFTERS, 92 EXNGINEER AVIATION GROUP, **Roads and High-

ways in Alaska'’, Part i —- The Spring Thaw, 32 Jene 1945; Pari I — The
Summer Season, Seplernber 1948, Fort Ritkardson, Alaska

i Reconnaissance teams from fhe Headguariers, 9258 Enginecer

=
=

HH NI
o
w

i

= 3 Aviation Group, 807th Engineer Avialion Baifalion and e 5138k -
S Eagineer Aviation Bzitalion, began gathering information zon-
cevning condiiions of roads znd highways in Alagka during e
spring fhaw of }%348 on I April. Informafior was obisined from
actzal observations made during 5100 miles of fravaling in

= Alaska. Ia general, conditions of the roads fhroughout ~laska
= were found io be very peod. However, thare were secBons of
s roxcs that wers impsssable af imes. The worst piace of
road was found an the Palmer Highway connecting Anchorage
and Palmer. The second pooresi sireich of road in Alaska

: was the road belween Fairbanks and Eielison Alir Force Sase.
The following high=ays wers Investigated: Palmer, Gisnn,
Rickardson {Valdez fc Galkans}, Richardson {Gulkana ip Big =
Deita}, Richavdsen {Big Dal' o Faizbanks}, Slana-Tok,

Alasks and Edgerion Tulolf, Sirese Highway and El.io% MHigh- -

papn:

b (A
Al
U T T T}

it AL

=ay. This repori is illnsiraled =itk excellent pichires show— i
=- ing e meihods osed In tzking care of Icing and ofer T

= netessary in Sisska o maintain fraffic.

HILI, ©. A%, M., Chisf Enginsar | “Aismo Re Perpeftaliy Frocen Subseil
E Gbserveliors in &e Vicinils of ther Hodscz Bay Railzey™, Canadian Natiozal
Rajlways, Winnipegp, Manifohs, Tanzda, 29 March 1246
This ariicle deals with perpedualiy Ioozen sTbssil in the To-
gions of the Frovince of Maniiobs principaily. It is pointed
out hat the souern boandary of permairest exisis semeaiheTe
between Iatitade 54930 and F590° in MManitoba. Permafrost

IR COUASMEIANES Sirngs st . o

in this area may exist in Be form of islands. Norik of 559357 -

Iafilude, permairast and tundra vegelation zve Toniinuous.
3 _— . - ) L

7
% 4
!

"

¥




tertoienng MRy

NETETE R

it

o

There is 3 &bie showing Rickness of rarmairost in varisss paris

of Maniicha, NorSwesi Tevrilory, ans the Yukon Tarss

port of Operation Nang

search Section, The Enginzer School, Fori Selvoir, ¥a., Deceinber 185

=ori is 2 SeBiled account of Operalion Nanosk, an are- .

He eapedifion conducied by XNavy Taxk Force &2 In =hich Te Army, -

Coast Guard, Weaiher Bureau and otler prrsonnel paricinated o
oI2in milifsry and scisniific information for vse in pizsming

fotuve polay operelions. The repori stmmariress cpemalions =2

conditions sncousisred, rresenis probleme of speciz! Inerest Io

fhe Corpe of Enginesrs, sod makes reconmmendziions, i
vifted by 2z observer IromT2e Engineer School, Fori Belewir

who aicomnpanisd the expedilion. I Covers ihe pericd freon i3

Fuliy 31936 =ofi! 3 Sepfember 135, Sliere aocrations were condoei-

&< 2f Dandas Harbor on Devon Isians in e casissn Cazadinn

Archipeiage ant 2 Norl: Siar Bay I Wolsiesholne Fiord, norf- -

=esi Graeniang, noar e Danleh villaze of Thoia, Turing Se

expadifisn, (B followinge ooeraitons Sere compleiad; Baach

sding 2o grouns operailions Ly Aarize Torps Detacnment:

esiabliisimmernt of avciic mealier siaiion by U. 5. Frather Saresn; =

ars gonsirsciiss of emersenty Iandics strip near B wratier

shxiion by Aviztion Engircers. In =iz rapori, e favrn serms—

Froct refsrs 1 ths permdnenily fvczen 208l berwa®™: 2m xcitys -

Iayer of suriace soil Ths 2¢live Ingeryvaries in mazinun: den® :

Irom 38 i 35 In. oz vailey bollomns and fromn B o 2 In. o2 msss o :

magpe a=f rhdlozraphs,

g

HUNT, RALPIH ¥, “"AGF Tesits =~ Frigis, Willlrsw ans Frost, Summary
Repori of Eagieeer Operalions™, 30 Je=r 197, Avciic Resezrs Seclion, -

- - . - - — e mls, =L ==
The Engpinges School, The Engizear Conler Fori Beiveir, ¥a.

TxEs is = ry Terori of enginear oprraliions relalad in
Armmy Goozes Sorces® Iesis Friz:d, Fiilisaw, zod Frasi Tre-
pared by 2 repvesanuve oF Ihe Zroiic Hesesrc: Seciion of The
Engineer Scheol, The miszian of the Task Forcss =235 3o ob
fain basic Ixformalion medesxary 1o develdp eg=istnent, lrch-
nigzes, faciicai docirine, Ind frafxmns neTiods necessary o
=ifieiant operation nrler winler confifionsg, The fesiy wers
conducied In 2rexs wills arclic, Coif-wwl, 2nd Leavy wimler

g o e~

'
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mairost awsilabis In &or aTes of TESK Force
Isiand sizmre Tor icized I mosily s rock, There Is =0 per- -
mairest In Gamp MMeCoy zear Srarfa, Fisconsin, Gieer znore .

Zriziiad TepoTis a7 o T prepived o Tiete 235k fovos speTa-
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D.A., of a research area near Fairbanks, Alaska for the
purpose of studying the effect of permafrost (permanently
frozen ground) on various types of foundations, using dif-
ferent kinds of insulation, piling, gravel fills, 2tc. Some of
the difficulties of construction are described, ircluding what
happens whan flowing artesian well is obtained when drilling
for water through the frozen ground.

LEFFINGWELL, E. ReK., *"Ground-Ice Wedgas; The Dominant Form of
Ground-Ice on the North Coast of Alaska®’, Journal of Geology, Vel. 23, No.
7, pp. 635-654, October-November 1915

A description of soil polygons and inclesing wedges of ground

ice with an explanation of their arigin and growth.

LEFFINGWELL, E. DeK., **The Canning River Region -~ Northern Alaska'’,
U. S. Geological Survey Professional Paper No. 109, pp. 179-243, 1919

An excellent early {reatise on ground ice and permanently

frozen ground. A discussion of diffusivity of frozen ground

is included.

LEWIN, JOSEPH D., ‘"Essencials of Foundation Design in Permafrost*®,
Pvllic Works Magazine, February 1948, pp. 28-30; Pubtlic Works Maga-
zine, March 1948, Voi. 79, No. 3, pp. 27-30; and **Dams in Permafrost’,
Public Works Magazine, May 19438, pp. 22-23-32; Public Works Magazine,
June 1948, pp. 33-34; Public Works Magazine, July 1948, pp. 57-58

Thus series of articles describes foundation conditions in

areas such as Alaska and northern Canada where permanent-

ly frozen ground is encountered. Foundation design, includ-

ing the effect of ice and other factors, is discussed. Design of

a dam on a permanently irozen foundation is also discussed.

References are made to several Russian articles on permafrost.

Several illustrations are taken:from publications of the Corps

of Engineers, Department of the Army; a short bibliography is

given.

MADDREN, A. G., **Smithsonian Exploration in Alaska in 1904'*, Smith-~
sonian Miscellaneous Collections, Vol. 49, No. 1584, pp. 1-117, 1905
An important report of both general and specific nature. Much
detailed material of value is contained in report including land
forms, soil types, etc. Chapter headings are as follows: Intro-
duction; Itinerary; Field of search; Glacias period and the
mammoth: Horizon of mammoth in Alaska; Pliocene in Alasia;
Gravels underlying Pleistocene silts mentioned; Brief outline
_of Pleistocene in Alaska; Depth of frost in circumpolar regions;
Land ice of arctic and subarctic regions; Land ice and the
mammoth; Conclusion -- mammoths died out due to change in
climate -~ climate never necessarily colder than at present -~
deposits of ice tundra, etc., are products of Recent time. The
appendix discusses the deseriptions of ice beds of the Escholtz
Bay in Kotzebue Sound and Kobuk River arsas. There are many
references scattered through report and many good photographs.
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MAIZRSPERGER, WALTER P., Major, Air Corps, Technical Observer,
““Canadian Winter Exercise ‘Musx-0Ox'", October 1946, 2ir Materiel

Coramand, Wright Field, Dayton, Ohio, Confidential

Exercise Musk-Ox was & movement of ground rehicies supported

entirely by air. If has as its objective three broad subjects:
{1) Air Force cooperation in the arc*“c; {2} Evaluation of over~
snow vehicles under winter conditio:ns; and {3) Certain techurical

P

and scientiiic research projects in the arctic.

MCLEOD, NORMAN W., Engineering Consuliant, **Airport Runway Evalua~
tion in Canada®’, Depariment of Transport, Oitawa, Canada; Highway Re-

search Board, Research Reports No. 4B, Cctober 1947
This report outlines results of investigation of runways at
number of Canada’s principal airports in 1945-46. Program
of tests included: a pedclogical soil survey and preparation
of a soil map for each sile; field moisture and density fesis
in nlace on base course and subgrade; securing large disturbed
samples of base course and subgrade for physical and compac-
tion tests; and undisturbed samples for CBR, triaxial compres-
sio1, shear and consclidation tests.

MEEKIN(;, LUDWIG, **The Polar Regions: A Regional Geography'', from
**The Geography of the Polar Regions®’, American Geographical Society
Special Publication No. &, pp. 93-341, New York, 1928 (translated from

the German language by W. L. G. Joerg}
The author, a professor of geography at the University of
Miinster, has worked with all branches of geography, especially
polar geography, oceascgraphy, and climatology. This book is
divided into 2 main sections, namely, the Arctic and the Ant~
arctic. More than three quarters of the book is devoted to the
Lretic, principally because much more information of the North
Polar Regions is available, and secondarily because of the wide
variations of conditions encountered in the Arctic. The Antare-
tic is more uniform ir all phaégs of geography than any other
region on earth of similar size. The Arctic: A complete, brief

chronological history of polar exploration describes the progress
made by various explorers and discoverers, starting with Pytheas

of Massilia in 325 B.C. to Wilkins in 1927. Much valuable infor-
mation on climate, geology, geography, and the flors and fauna
of the Arctic is contained in memoirs of the early explorers.
In the bibliography of several hundred publications, particular
emphasis is placed on expeditions made in the 18th and 19th
centuries. The author divides the Arctic into three major geo-
graphical provinces: (1) Rock desert; (2) Ice desert; and (3)
Tundra. Brief references are made to surficial markings
common to the Arctic. These include polygonal cracks, stone
circles, upraised clay areas, long solifluctionstripes,and
cryoconite holes. Detailed discussion of various subdivisions
of the Arctic is made. The Antarctic: In 1501, islands in the
Antarctic fringe were discovered, but not until 1772 did Cook
define the limits of the Antarctic Continent. The authcr
describes in detail the Antarctic and describes 11 individual
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regions. The main significancr of antarcliva study is that the
ice cap is probably a relic ¢f i"w ice age and conditions exist-
ing there at the present time are probably similar to condi-
tions which existed during the PleistoCen~. It may be noted
that beczuse of the exiremely rigorous climate, not one flower-
ing plant occurs south of the Antarctic Circle. Grasses 4re not
found south of §29S, Land animals are nearly entirely lacking;
however, sea animals are abundant, prin-ipally because of tae
abundance of diatoms.

MERTIE, J. B., iR., *A Geclogic Reconnaissance of the Dennison Fork

District’®, U. 5. Geoclogical Survey Bulletin 827
Location of area, previous investigations, limitations of #af;
report, geography, drainage, relief, climate, vegetation, ani-
mal life settlements, all covered in introduction. Geology:
sedimentary 7] igneous rock outcrops -- greenstons, granite,
velcanic vo.bs {early, Recent), limestone, schist {Birch Creek]),
conglome- stes described. Alluvial deposits: silt bluffs, possi-
bly som: glacial deposits, mentioned. Many benches occur, re-
juvenstion of Forty Mile River erosion to lower bzse level.
Benches exist at various levels. Alluvial deposits ars grave .
sand, silts, some to considerable thicknesses. M.neral re-
sources discussed and classified. Coal-lignitic is primary
mineral of importance. -

MERTIE, J. B., JR., “*The Yukon-Tanana Region Alaska™, U. S. Geological

Survey Bulletin 872
Initizl surveys, extent of present survey {scale, detail, etc.) con-
tained. Geography (details on drainage of area, pp. 11-32)
covered. Settlements, population, transportation, climate, general
information discussed. Geology outcrops of schist {fairly exten-
sive) limestone, sandstones, shales, fossil studies are correlated
in description. Uncornsolidated deposits exist, not glacial, but
much glacial oviwash material reworked, smoothbed, water-
worn. No direct glaciation exists but much material washed
into valley -~ boulder pavements, soil slumping, alluvial ter-
races, and deposits. Many deeply buried channels, cutting into
older terraces and deposits. Stream:s seem to be in cycle of
rejuvenation, i.e., islands in Yukon Flatsare nct growing but are
being weathered and dissipated. Other material on igneous
rocks, intrusives, geclogic history and economic geology, placer
deposits, hillside, valley, older -alluvium, placers covered in
remainder of report. Rezferences scattered through report.
Geologic map included.

MERTIE, J. B., JR., **The Chardalar-Sheenjek District, Alaska'*, U. S. Geo-
logical Survey Bulletin 810-B, 1929

This bulletin discusses the geography and geology in vonnection

with the mineral resourctes of the Chandalar~Sheenjek Rivers

as well as streams in the vicinity. This area is located direct~

iy ncrth of Fort Yukon on the Yukon River and extends up to the

Brooks Range. The work was done in 19256 and 1927.
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g MERTIE, J. 8., JR., “Mineral Deposits of the Ruby-Kuskokwim Region,
= &lazka'', Geological Survey Bulletin 864-C, 1936

This bulleti: discusses the geography and geslogy in conneclion

vith the mineral resources of the Ruby-Kuskokwim region in
wesi-ceatral Alaska between the Yukon and Kuskokwim Rivers.

MERTIE, 7. B, JR., “Geology of the Eagle-Circle District, Alaska™, Geo-
: logical Survey Bulletin 81{, Department cf the Interior, 193¢
s . This balletin covers the ayven aleng the Yukon River between
3 Circle and Eagle, from Circle upstzaam #o the United Stat s
boundary. This bulletin discusses w. 1mograpay and geology
&s well as climate and mining in an area whick has been very
active as & gold mining region since 1897. The work is baszd
: on field work by the writer in 1925 and includes recfexenc.s to
statements from all prior geclogy work in this area. Itis
: illustrated with many paolographs and diagrams. A very brief
reference to permafrost indizates that it has restricted the
circulation of the deeper groundwater.

e 2 ¥

MOFFIT, FRED H., “Geclogy of the Nutzotin Mountains, Alaska", Geologi-

cal Survey Bulletin 933-B, 1940, pp. 103-174
This paper deals primarily with the geology of the part of
the Nuizotin Mountains ex’ending southeastward from the
Nabesna River to Beaver Creek and the boundary between
Alasks and the Yukon Territory. This area includes tae
Nabesna gold mine, on White Mountains, and the Chisazia
placer-gold district near the head of the Chisana River, both
of which have been important producers of gold. The ficld
work represented on the geologic map was partly a revision
of work previously done by the writer and othérs and partly
an extension of mapping into areas hitherto unmapped.
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MOFFIT, FRED H., and MERTIE, 7. B.,JR., *'The Kotsina-
Kuskulana District, Alaska'', Geological Survey Bullelin 745,
1923

A geological survey to determine, examine and map in detail
=y copper-bearing areas which give promise of yielding commer-
:; ciel ores. Survey was made in the Kotsina~Kuskulana district
‘ in the part of Alaska known as the Copper River region. it
lies at the west end of Chitina Valley on the southwest slope
of the Wrangell Mountains.
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MOFFIT, F. H., **'Geology vf the Nome and Grand Central Quadrangles -~

Alaska', U. S. Geological Survey Bulletin No. 553, pp. 5354, 19i3
Restatement of Tyrrell's description of **Crystosphenes or
Buried Skeets of Ice in the Tundra of Nerthern America®. .

LTSRS OANG MO AMA, pepsnetons oo
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MCFFITT, F. H., *'Geology of the Slana-Tok District, Alaska'', U. S. Geo-~
logical Survey Bulletin 904, p, 54
Discussion of area is covered (geographic) by previous work. :
Contains information on relief, drainage, transporiation, vege- I
tation. Geology of consolidated (schists, igneous rocks, H
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sedimentary} and unconsolidated deposils {glacial, slluvial,
colluvial} is given. Extensive glacial deposits are in area.

No preglacial daposiis in svidence. Slans River shifis its
channal over wide ficed plzin -- morzine still occupying most
of valley to about 480-300 {1 2bove river, ketile kame iopog-aphy,
ponds, lakes numerous: some kames relafively dry but mcis.
soil in base gives luxuriant growia of grass. Morainal deposiis
occur elsewhere but not as conspicuously as in this vailey.
They otcur especially where they are covered with freer. High
gravels found af various levels io 2,300 ii above sirvean:. Low
benches occur on almost all strezms. Description of placer
and lake daposits follows geologic daiz and hisfory. Gesclogic
map of area included as well as some skeich maps and pholo~
graphs of area.

MOFFIT, FRED H., **Geology of the Upper Tetling River Disirict, Slaska™,
U. 5. Department of the Interior, Geological Survey Bulletin 917-B, 194}
The farm upper Tetling Fiver districi is here applied to a
smel. part of the Alaska Range lying northeast of the Wrangell
Mountains and extending from Suslofa Pass to the Nabesna
River. The rocks of the district are predominantly sedimentary,
but inclade lava flows and tuffs, and areas of granitic intrusives.
The distrint is strongly glaciated, and ils unconsoilidated de-
posits fhorefore include morainal material as well as the usual
sand, silt, and gravel of the sireams and lakes. Evidences of
gold and molyt denum have been found.

MONTGOMERY, R, H., **Precise Leveliing on the Alaska Highway'’, Trans-
actions, American Grophysical Union, Vol. 29, No. 1, February 1948, Pub-
lished by the Nation. .l Résearch Courcil of the National Academy of
Sciences, Washingiun, D. C.
Presents history o: precise vertical control in Alaske and the
Yukon; discusses pnriicular problems encountered in bench mark
construction and dessription when working in northern jatitudes.
Comments on evidaice indicating regional earth movement.

MORIARTY, C., ''So You Think You Have Transportation Problems*’, Pa-
cific Builder and Engineer Vol. 51, No. 5, May 1945, pp. 52-55

An articlie by the Assis?. nt General Manager, C. F. Lytle Com-

pany and Green Construc ion Company, on how Lytle and Green

moved equipmen?, supplies and men fo CAA project sites in

the primitive Alaska interior despite some of world's toughest

natural barriers of weather, water and terrain.

MULLER, DR, SIEMON WM., *“"Permarently Frozen Ground aad Related
Engineering Problems®’, Special Report, Strategic Engineering Study No.
62, Military Intelligence Division, Office, Chief of Engineers, August 1945
A comprehensive treatment of ice and permafrost. Of interest
pertaining to normal frost action are: lag of ground tempera-~
tures behind air temperatures; fundamental principles governing
formation of ice in soil; freezing temperatures of salt solutions;
heat conductivity of soils; and swelling of ground during freezing.
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. MULLER, DR. SIEMON WAL, “'Construciion of Runways azd Buildings

Under Arctic or Subarciic Conditions®, Commanding Generzl, Alas¥in Divi-
sion, ATC, 21 November 194%

- & leiler to the Commanding ‘eneral, slzskan Division, ATC, which
poinis out conclusion and fecommendations as to the variosus -
methods of consiruction oi parmafrost. Alse putlines a set of
tools and the scopes and plan of the study of parmairost for use
by feld men.
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NATIONAL RESEARCH COUNCIL COF CANADA, **Soil Temperaiures in
Canada ~- Observations of Soil Temperatures™, February ¥93s Ottawa
Observations were made from 18%4 io 1900 af MzGill University.
Thermometers were placed at éapths from £ in. to 9 #£ in sandy soil.

Other observations were made at Guelpk, Oniario Irom 1938 o
1932 and aZ the Usniversity of Saskatchewan fram 1921 to 1923
and from 19292 to 1934, Some of these results have been taken
from nther papers. Ths effert of snow, r2in and air temperatures
on soli temprratures is discussed 2% length. The frost penetra-
tion and depth of waier mains in various Canadiar cities is given
including Calsary, Edmonton, Moost Jaw, Regina, Winnipeg, Wind- )
sor, Brantsford, Chathan, Otiawa. Permairost in the Hudson Bay
area and the Klondike region is stated to be over two hundred feet
deep. At the maximum thaw, it is generally % in. to 10 i in the

- summer time.

W

4

NIKIFOROFF, CONSTANTIN, **Perpetually Frozen Subzail of Siberia™,
. Soil Scierice, Vol. XXVI, No. 1, July 1928, pp. 61-79
This article discusses the location, thickness and temperature
of permafrost, particuiarly in the vicinity of Yakutsk, Russia.
The well of Shérgeen at Yakulsk is stated to be 382 feet deep
and the temperature at the bottom to ke 3°C. A h,potheszs as
to the origin of permafrost is discussed. it is pointed out that
the climatic conditions resulling in excess of cold may cause
the permalfrcst. The other theory points ou? that permafrost
may have been caused by glacial action. There is a discussion
of soil blisters and ice caverns. It is pointed out that agricul-
ture by the Yakuts has been successful in spite of the fact that
the growing season is only one huncred days long. Of course,
during the growing season, the sun shines from 21 o 22 hours
per day. Dairying is the principal agricultural pursuit. itis
pointed out that perpetually frozen subsoil in North America
has received very little discussion in fechnical literature. A

series of maps and graphs ilivstrating the author’s disserta-
tion are included.

L LTt 111 T R TR A

NORDENSKJOLD, OTTO, *'Polar Nature: A General Charactierization®,

from **The Geography of the Polar Regions®'’, American Geographical

Society Special Publication No. §, pp. 1-90, 1928, New York, translated by

Dr. Einst Anteus.
The presence of the polar regions of today enzbles scientists
to visualize more clearly the conditions existing during the
ice age. The climate, the ice covering and the sparse
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vegeiation are the 3 main factors afuch make polar natere what
it is. With respect to climale, summer temperaiures are far
more imporiant than winter fermperainres on the cherscierisiics of
> malure. Precipilation and wingd vslseily are of ceriain im-
riance. The change of light corndilions belvween surmmer and
winter {Sayviight and darkness, in effect}, the fzunz and certin
feditures of land forms are of minerimporiance. Gne »f the majior
benelits which can be gainad {rom knowledge oblained from polar
research iz to oblain a more accurale pichire of **whst hapnened™
during the Pleisliocens. The 2uthor, 2 gesgraphy professor at
University of Gothenburg {Sweden} has assembled <iimaislogical
daix and informatior of fhe flora and fauna gathsred by numerous
expeditions to varicus paris of the Arciic ard Anlarciic, !
referance is mads fo soil forming agencies and soil formation
especially sclifluction, polygonal soils, soil siripes and typica
land forms occurring in polar regions. The author suggests
that permanently frozen ground should be distinguished from
Iayers of pure ground ice occurring direclly beneath a thin
vegeiztion mantle, found in Slaska, Siberis, and especially in
the New Siberian Islands. A bibliography of 24 references,
principally Eurspean Polar Expedition papers, is inciuded.
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PORSLID, A. E., “Earth Mounds in Unglaciated Arctic Northwesiern

Alaska’, Geographical Review, Vol. 28, No. 1, 1938
Origin of mounds -~ hypotheses covered are: {1} by hydraulic
préssure, cracks czused on surface with possible sicady scep-
age afierward, (2} so~called “’local upheaval' on low marginaf
plains. Descriptions and photographs of **pingos™ with croess
section of one, also discussion of remnants and their cause
included. Loecal uphcaval is due &3 expansion of waier as down-
ward freezing progresses. Mention of ¢old storage vaulis on
**pingos**® in Kotzcbue region with discussion of their mode of
origin. **Pingos’ due o hydraulic pressure occur on slopes,
to estatlish necessary head. **Pingos®* of upheaval iype on flat
lying land.

RECGIONAL CONTROL CFFICE,**Wexalner Siations in Alaska and Western
Canada**, 15 February 1945, 16th Weather Region, AAF.
This pamphlet contains a complete and accurate compilstion
of all information available at the time of publication on
weather stations in Alaska and Central and Western Canada.
The information is divided into three paris as follows:
Pari ] -- List of Weather Stations in Alaska and Central and
Western Canada; Part I -- Alphabetical List of Call Letters
for Weather Siations ir Alaska and Ceniral cnd Western Canada;
and Part Il -- Numerical List of Index Numbers for Weather
Stations in Alaska and Central and Western Canada.

ROCHE, M. A. and MITCHELL,M. R. C., ""Water Works andSewerage in the
Far North'', Public Works Magazine, August 1948, pages 21-23

A. Unusual Distribution System at Flin Flon, Manitoba, by

M. A. Roche. Permanent frost exists here between 1 and 16 it
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below the surfaze. Faler pumped Ihroughk 13,000 §t of 283y
woosdsiave pipe '“=s not fvszen in i 3 =
on ons occasion. Slorage Tanks and uiilidors for fisirib=tion
are steam hexied. Distribulion Iines are in $000 1t

in which watsr is circulaled continucusiy. Sieam iz usec io
hold temnpersiure at nol .ess ihan 38°

4

Mitcheil. ‘i&’af.e* mains and sewers zre Iz :E mce aageﬁ:ez' in
irenches abour 8 I below the ground surfucs or iogeiher wilkh
Sisam -zges on the surface In wooden Soxes backed with saw-
dust. The waler mains zre discharged inic the dead ands of
sewxers 1o prevenl freszing. Sewers 126 In boves zre cast
':-o:: pip2 and those burisd ic the 8"0“.2& are vifrified cla-.

e cost of nea;.::g the pipes irn the boxes is guits high, Boxes
ciosz:'zg ;.::e;., in general, sre Iarge encugh i permit & man
work inside without opening the box fromn the culside.

"
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SCHERRER, FRED G-, Capi., CE, and SCHIEWE, EUGENE C., Capit. CE
**Airficid Construction in Arciic and Subarciic Regicons, Alacka® Prepared
unger direction of O‘.{xce, Air Engincer, Heois., AATF, Washingion, DC, 30
Novermber 1945

Tiis unpublished manuscript contains & gereral descripiion of

the geopraphy, meteorclogy, and ground condifions in Alaska

with individual descriptions of the verious &irfields in Alaska

at the time of the report -- 1945, Also confains chaplers dis-

cussing methods of airfield design and construction, airfield

ite reconnaissance, transporiation in the arciic and sub-

arctic regions particularly by tractor frain, winterization of

engineer squipment, and conclusions and recommendaticns.

it is well illusirated with many photographs. In general, thig

is an excellent review of airfield conditicas in Alaska in 1945,

SCHMIDT, ROBERT ’&“., *Frost and Permalirosi, A Brief Survey of the
Agencies and Literature Dealing with Frost and Permairost"™, September
1948, Documentary Research Division, Air Universiiy Libraries; Air Uni-
versity, Maxwell Field, Alabama

A bibliography of 137 pages piving the agencies and lilerature

dealing with frost and permafrost prepared for the use of

Alr University instructors ané students.

SEELEY, W. L., “*How Rains, Cold Weather, Poor Soii Conditions were
Licked at Gustavas®®, Pacific Builder and Engineer, Vol. 51, No. 4, April
1945, pp. 48-54

An article on grading, drainage and paving methods which

successfully solved unusually tough problems encountered

in building an isolated port in Alaska's rain beit.

U
air
{ITPRO

SHARP, R. P., **"Ground Ice Mounds in Tundra®’, Geographical Review, Vol.
32, No. 3, pp. 417-423, July 1942
Description of ground ice mounds in Wolf Creek region. Photo-
graphs and cross-seciional skeiches ..cluded. Mode of origin
discussed may be due o hydraulic pressure or of Porslid's
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“aphiavnl® fype, definiialy not enlomiad ice becauzse of surlises
indicaiions of upheaval. Discucsion of cyiles observed in fre
devslopment of ice mounds and air relalion io Te furndra Io-
poF=apihy produced —-— knubs and dapressiors more oY less marmied
by vegeBalion confaized in reperi. Grovms ice mounds shouid be
considered zlong with soliflcciion, frost Teaving and “Palisern™

farmalion In the devéiopinent of tunder: Inpopraphy,

SAOTE, PHILIP S., "Areal Geology of Alaska®, U, S. Dapl of fhe Inlerior,
Ceological Survey Frofzssional Pagar 192, 1939

A description of The general kinds and areal distribuiion of the

major subdivisions of the differant gealogic formations Bal make

up the visible rocky crust of the earth In Siacka,

SLUTH, P. 5. and MERTIE, 7. B., JR., "Geology =nt Minera! Resnurces &f

Norihwestern Alaska™, U. 5. Geclogical Survey Bullelin 515.
Introduction, past and Dresent reporis, includic ~ discussion of
authors® trips, is ineluded. Much covered on reliof and drainagse
of {1} generzl features, {2} Koyuksk plateaus, {3} Broaks Range
province, {£} Arctic plateaus, and {5} Arctic coasial plain, De-
scription of climate, vegatation, wildlife, and populaticn inciuded.
tieclogy broken dows inio periods for discussion; a very good
takle showing age and type of rocks in northwestern Alaska,
Chandalar-Koyukuk region, Canning River region, Porcupins
¥alley region, and Eagle-Circle disirict contained in reperi.
Very good chart, more exact locations within northwestern
Alaska are found within the individual reporis. Much Hmestene,
some shales, sandsione, ignéons intrusives. Uncansolidaied
depssits ~~ marine -~ bheing formsd along coast by action of
waves and siream deposition. Ice shoré features existon
beachés. Glacial -- {map showing exient of glaciation, page 243},
oubwash, moraines {Iaferal, recessional}; some sill exist.
Fluviatile -- much glacio-fluvio deposiis, by far the largest of
unconsoiidsted deposits, exist. Many bénches, much ocutwash
occur. Eolian -- dunes. Mention of ice in ground, ice wedges,
some large masses, othsrs vertical dikes. Description of
igneous rocks, greenstones, basic intrusives and axtrusives,
granites, lavas with ibcation noted included. Discussion of
economic geology, peiroleum, coal, gold placers, description
of areas of importance in each category contained in report.
Gold lodes, lead, iron, copper included, but are primarily of
concern in bedrock studies. Good fopographic and geclogic
reconnaissance maps of area. Many pholos that are of value
in descriptior of text.

SPOFFORD, CHARLES M., *"Engineering in the Far North',{Received from
the Office, Chief of Engineers, 8 November 1948}

This article briefly discusses field work in the far Norih;

type of clothing {c be worn during summer and winter work

in the field; temperatures; costs; permairost; design; and

sanitary engineering.
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TAYLOR, RAYMOND F., **Pocket Guide to Alaska Trees’’, U. S. Dept. of

Agriculture, Misrellaneous Publication No. 55,
Three general types of vegetation occur ~- spruce birch forest of
interior; nonforested tundra of Arctic and Bering Sea slopes;
dense hemlock spruce forests of coast. Coastal forests -- exist-
ing on Pacific side of Alaska Range irom southeastern tip to
Kudiak -~ contains 70 percent hemlock, 25 percent spruce,
5 percent cedar, and others. Interior forests, existing in rivers
and flats, contain spruce, birch bounded on south by Alaska Range,
north and west by tundra and grasslands. Nonforested areas,
grasslands, occur in Alaskan Peninsula, Aleutian Islands, south
slopes of Alaska Range, tundra over vast section bordering
Bering Sea and Arctic Ocean norih of Brooks Range. Two pages
used in brief identification of leaves followed by 27 pages of
description of trees -~ bark, wood, leaves, etc, and location.
Pictures of leaves and cones included. Map accompanying report
shows general location of trees -~ scale 1:5,000,000.

THE ENGINEER SCHOOL, *‘Bibliography of Arctic Literature with Glos~
sary'', Brochure No. 2, August 1948, The Engineer School, Fort Belvoir
for the Chief of Engineers

This bibliogr»aphy was compiled at The Engineer School, Fort

Belvoir at the request of the Chief of Engineers. Its purpose

is to present a list of reports, letters, articles and books

dealing with the subject of the Arctic and Subarctic, SectionI

gives a brief glossary of common arctic terms which have not

yet been standardized or are at variance with the standard

dictionaries. Words which are more or less standard arctic

terms, such as eskimo, musk-ox and so on have not been con-

sidered. Section Il lists the titles of those works which are

available at most civilian libraries. Section III gives the titles

of those works which are availab.e through intelligence channels

for authorized armed~force personnel only.

THE ENGINEER SCHOOL, **Water Supply in Arctic, Subarctic, and Antarc-

iic Regions®, June 1948, The Engineer Center, Fort Belvoir, Va,,

Restricted
This report presents the results of a study of arctic, subarc-
tic, and antarctic water supply problems and methods. Its pur-
pose is to furnish informasicn needed to develop water supply
methods at military bases and during field operations, and
also to estimate future Army requirements. Much of the in~
formation was obtained from official reports of military opera-
tions by the armed forces of the U. S. and Canada and from
Government putlications of both naticns. Various subjects
covered are types of natural water resources; civilian water
supply methods; military and naval water supply; recent
developments in field water supply equipment, etc.

TUCK, RALPH, *‘Origin of the Muck-Silt Deposits at Fairbanks, Alaska',

Bulletin of the Geological Society of America, Vol. 51, pp. 1295-1310,
1940

64

«

¢

14

A eI IR 1

e

AR g e L

gty

"o

e kI g e

ARG i ot

g
£
£
Z
H
]




i

P HURIU AU

HH I

(Nl

it L A MR HUHURINEHEIEN

TR GE e

TR IpA] 1y vk

PR

ol bt LSO By

A

e

m“hli!iﬂ’

|

it

s

3

xg"ﬁ

T e e e e RO R TCoTT T
S e s s =

Introduction covers discussions of problems, description of dis-
trict, mention of permanently frozen ground to depths of 200 ft,
mentions location of frozen ground below muck deposits but in
general not below silt deposits. Muck exists in valleys with the
exception of Tanana River where gravel flats are exposed, but

a lower muck horizon exists below present stream gravel.

Much organic material, much ice. Muck dark when frozen, but
turns light when thawed and oxidized,uniform size, Silt, from

a few to 300 {t thick, with no definite upper limits, cortains inter-
bedded, ash layers, roughly horizontal uniform size. Origin -~
silt has been assigned to lacustrine (not.good because of lack

of gradation) and sidehill creep and slides (this could hardly

have happened in the production of such large quantities). There-
fore, aeolian nature best adapted to situation of uniformity and
quantity. Relation of silt to glaciation and rock floor of glaciers
and indications of climate and vegetation from deposits of muck
and silt discussed in report.

TUCK, RALPH, *‘The Loess of the Matanuska Valley, Alaska®*, The Jour-

nal of Geology, Vol. XLVI, No. 4, May-June 1938
Four objectives of quantitative study of sediments-are outlined,
each of which requires specially collected samples. The
corresponding techniques of coliection are here called engi-
neering sampling, descriptive sampling, environmental samp-
ling, and correlation sampling, according to the purpose of the
samples. The steps in the systematic collection of samples
for the first three purposes are-outlined. Certain principles
underlying efficient correlation samgling are considered. An
example of the use of the sedimentation unit, showing how the
boundaries of the individual units are determined, is given in
detail. Six general steps for the determination of a sedimenta~

tion unit are given. Devices for obtaining the samples are
described.

UNIVERSITY OF ALASKA, ‘*Earthquake Report for Interior of Alaska'’,
5 November 1947, College, Alaska, for Commanding Officer, US, AAB, Ladd
Air Force Base, Alaska

A summary of the present knowledge and opinion of members of ihe

University of Alaska in the matter of earthquakes in the interior
of Alaska.

U. S. GEOLOGICAL SURVEY, **Alaska Volcano Investigations, Report No.
2: Progress of Investigations in 1946**, written for the Corps of Engineers,
Dept. of the Army
In the interests of protecting military installations from destruc-
tive volcanism, the War Department, ir October 1945, requested
the Geological Survey to undertake a program of volcano research
in the Aleutian arc. The general objective of the program is the
collection and interpretation cf geologic information which may
be applicable to military operations in this area of active vol-
canism, with the ultimate aim of developing techniques for pre~
dicting the nature, location, and time of volcanic eruptions near
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military establishments.

U. S. GEOLOGICAL SURVEY, **Terrz:i: Intelligence, Revised Reporti,
Strategic Engineering Study No. 27, Alaska®’, Apri' 1943, writlen for
Strategic Studies Unit, Intellipence Branch, Corps of Engincers, Confidential
This report consisis of a folio of maps and explanatory tables
outlining the principal geographic and related features of Alaska.
They cover such subjects as terrain, climate, water supply, con-
struction, transportation, geology and minere!l resources.

U. S. GEOLOGICAL SURVEY, ‘*Map of Alaska’', Series E, 1946 Edition
Political dividions, towns, cities, railroads, highways, and other
pertinent information are shown. Scale is 1:2,500,U00. Map

was compiled by the Alaskan Branch of the United States Geo-
logic Survey.

U. S. GEOLOGICAL SURVEY, “*Kxrasnoyarsk~Welkal Air Route, Siberia,
USSR*’, Special Report, Sirategic Engineering Study No. 47, January 1943,
for Intelligence Branch, Office, Chief of Engincers, Confidentijal
A folic of maps, explanatory tables, and photographs which oui-
line the principal terrain features of the fcllowing places and
immediately adjacent areas: Krasnoyarsk, Ust-Kut, Kirensk,
Tommot, Yakutek, Oimyakon, Seitnchan and Welkal. For erch
ared, one or more maps and tables describe such subjects as
topography, passability of terrain, anchorages, ports, landing
beaches, possikle airfield sites, kind and availability of con~
struction maierials, fuels, water supply, and special engineer-
ing probleins connected with the permanently frozen ground.

WALLACE, ROBERT E., ‘"‘Terrain Analysis in the Vicinity of Northway,
Alaska with Special Reference to Permairost’’, Permafrost Program P:ro-
gress Report No. 3, July 1946, U. S. Dept. of Interior, Geological Survey
This report describes the permairost cunditions, ground types,
construction considerations, and methods of identification of
five major terrain divisions, their subdivisions, and their
associated liles in the vicinity of Northway in the Upper Tanana
River basin ol eastern Alaska. The five terrain divisions are
river flood plains, sand dunes, lake-cediment terraces, alluvial
fans, and bedrock areas. A major purpose of the investigation
resulting in this report was to determine the relationship of
permafrost to terrain types in the Northwa; area so that ulti-
mately criteria can be established for the prediction of perma-
frost conditions in areas of possible mililary importance not
accessible for ground investigation. Emphasis was placed on
the use of aerizl photographs in the analysic of terrzin divisions.

WALLACE, ROBERT K., **"Cave~In or Thermokarst Lakes in the Nabesna,
_Chisuna, and Tanana River Valleys, Eastern Alaska®*, Permafrost Program
Progress Report No. 4, 1946, U. S. Dept. of Interior, Geological Survay
Report on a study to develop criteria to be used in determining
permairost conditinns by means of aerial reconnaissance. The
present study of cave~in lakes in the Nabesna, Chisana, and
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Tanana River valleys of eastern Alaska is part of an invesii-
gation of permafrost by the Geological Survey.

WAR DEPARTMENT, **Canadizn Winter
Washin gton, D. C., Cenfidential
T!x".- document conieins

Exercise, Musk-0Ox"’, U. S. Arn

the consclidated report of the six U. S.
; observers who particirated in the Canadian ¥inter Exer-
}»‘us;c-Ox“ which, m.:-mg the period 15 February to 6 May
eveled some 3200 miies from Churchill, Manitoba north
: rctic barren lands {o Denmark Bav westward

alonpg the sea-ice to Coppermire, NWT, across Great Bear Lake
to the Mral

ckenzis River at Fort ‘\Iorman, NWT, southward through
thawing conditions in deep snow and heavily wocded ferrain to
Fourt Nelson, BC, thence by the Alcan Highway and rail to Edmon
ton, Alberta. The objects of the exercise were to siudy Army-Air
Force cooperation; mobility of over-snow vehicles under winter
conditions; methods of air aup,)i-' ncluding possibility of es~

tablishing te certain technical research

7 2
mporary landing strips:
projects in arciic warfare.

€
WAR DEPARTAMENT, “Arciic Manual’, Technical Manual T™M 1-240, 7

this manual is primarily that of Army
have to travel in the Arctic and live away’

posis. He'"ew_. ' 1t also coniains ...x.ch mforma-
b

ctic Country; Living in the Arczzc. )
YAR DEPARTMENT, ”Prmmples of Cold
echnical Manual TM 10-275, 26 Octobex 1%44

Tt
The purpose of this manual is to insure pr

et

)

per use, care, and
mainfenance of cold-weather slothing and equipmeni. It deals

with all important items of clothing and equipment used in cold
climates znd in the mourniains.

WAR DEFARTMENT,

HConstruction of Runways
Pern’:ane“"} Frozen

, Rouds and Buildings on
Ground™, War Department Technical Bulletin TB
5-235-3, January 1945

Consiruction in arciic and subarciic regions usually reguirss
methods and designs guite different from those useé in tem-~

perate zones, especially on sites underlain by permanently

frozen ground. It is necassary tu cooperate with nature; not
oppose her. This bulletin represents the best information now
available on reconnaissance, design, construction, and mainte-
nance for successiul

atea

work in areas where permanently frozen
ground exists. {This manual is being revised.)

WAR DEPARTMENT, *‘Questions and Answers Pertaining to Cold-Weather
Clothing®®, War Department Technical Bulletin TB QM 3, 28 January 1944
A bulleiin of questions and answers concerning clothing and
eyuipage niecessary for cold climates.
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WAR DEPARTMERNT, *'Operations in Snow and Exti eme Ceold*’, War De-
partment Basic Field Manual, FM 70-15, Novembex 1944
‘Military operations conducted under conditions of snow and
extreme cold follow the same basi¢ principles as dv opera-~
tions under other conditions. The differences lie in the
tactical and logistical limitations imposed by the sdverse
climatic conditions and in the special equipment, training,
and procedures necessary to overcome these limitations.
The principles and doctrine described in this manual are
applicable to operations conducted under conditions of snow
and extreme cold in any type of terrain. They are not limited
to operations in those portions of the world which are usually
designated as “*Alpine’* or *‘Arctic®,

HigMRIU

it R
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WAR DEPARTMENT, *“*Report 881, Investigation of Airfield Construction
in Arctic and Subarctic Regions®*, 28 October 1944, Office, Chief of
N Engineers, Confidential
== The purpose of the investigations covered by this report was
3 the assembly of basic data pertinent {o the reconnaissance,

: location, design, construction, and maintenance of airfields
- in arctic and subarctic regions, including runways and air-
field installations. The investigation was confined to published
literature, to the review of reports prepared by agencies
famiiiar with construction practices in such regions, and to
limited field examination of existing installations in Alaska.

WICKERSHAM, JAMES, **A Bibliography of Alaskan Literature’, College
of Agriculture and School of Mines, University of Alaska, College, Alaska,
1927

This volume is supposed to contain a complete list of the titles

of all printed books of history, travels, voyages, newspapers,

pericdicals, and pubiic documents, in English, Russian, Ger-

man, French, Spanish, etc., relating to,descriptive of, or pub-

lished in Russian-America, now called Alaska, from 1724 to

and including 1924. With the exception of the Introduction, it

is & mere compilation of the titles of the books, etc. in which

Alaska is described, or which were printed in Alaska, and

are therefore in such intimate relation to the country as to

ba of vaiue to the student who wishes to study the history of

the Territory, or some cof the various phases of the develop-

ment of its material resources.
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WILSON, WALTER K., JR., Colonel, CE, **The Problem of Permafrost®’,
The Military Engineer, April 1948, Vol. XL, No. 270, pages 162-164
Describes study of permafrost started in 1945 by Corps of
Enginzers, St. Paul District. Field work in Alaska includes
studies of airfields constructed during World War II, an ex-
perimental plot constructed near Fairbanks, weather and
ground temperature data {rom various points, and develop-
ment of methods for locating airfield sites from aerial photo-
graphs. Laboratory studies of thermal properties of soils
were raade ot the University of Minnesota. Object of studies
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is to develop criterin for design and constructior of airfields in
arctic and subarctic regions.

d. BUILDINGS AND STRUCTURAL FOUNDATIONS

ARCHIBALD, RAYMOND, *‘Peace River Bridge Builders Win Hard Race',
Engineering News-Record, Vol. 131, No. 6, 5 August 1943, pp. 4 and 5
Describes the location of the bridge and problems encountered
during construction. Includes several photos.

BODMAN, J. D., **Peculiarities of Aleutian Military Design®’, Civil Engi-
neering, Vol. 15, September 1945, pp. 402-404

This article discusses difficulties involved in the design of

military structures in the Aleutian Islands. One of the major

Jactors aifecting design is the fact that winds with an in-

tensity of 102 miles per hour were common. Foundation

conditions varied from solid rock to deep tundra and muck

beds incapable of sustaining any appreciable load. No per-

mafrost was encountered in the Aleutians. The article is

illustrated with several phoicgraphs.

+
D'APPOLONIA, ELIO, *‘Permanently Frozen Ground and Foundation Design,
Part 2*’, Engineering Journal {Canada), Vol. 29, No. 1, pp. 7-12, January .
1946 -
Reasons for failure of foundations for structures on perma-
frost and examples of designs to prevent melting of perma-
frost and causing excessive settlement of fovndations.

D'APPOLONIA, ELIO, 'Foundetions in Permafrost Regions®®, Tentative

Report, 1 August 1944, Northwest Service Command
Part I deals with construction in permafrost regions and shows
the results of improper construction in a furnace room at the .
Koidern Repeater Station, Y.T., power, boiler house and ’
utilidor, Northwest Territory, runway, garages, warehousss
and utilidor at Northway, Alaska. Points out in each case that : -
construction was done incorrectly because of lack of know-
ledge that the heat transfer caused melting of the permafrost
and settiement to failure of many of the structures; that con-
structior with an air space using piling is a solution of the
problem. Other chapters deal with wood pile foundations in
permairost regions and runway design in arctic and subarctic
regions. An estimated cost of {ield research is shown as

PartIV. A brief review indicates that the figures are too
low.

o AN 10

DOCKSTADER, E. A., *Effect of Freezing and Thawing of Soil Under Foun-~
dations of Cold Storage Warehouse'’, Proceedings, International Con-
fcrence on Soil Mechanics and Foundation Engineering, Harvard Universi-
ty, Vol. 2, pp. 171-173, 22-26 June 1936

Factual data on deptn of frost, height of heave due to heaving

of foundatior soil and settlen:ent of foundation of a nine story

cold storage building under controlled thawing.

(O oroms
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ENGINEERING NEWS-RECORD, **The Sage of ibe Greenland Bases' , 7 Sep-

tember 1944, Vol, 133, No. 10, pn. 95-100
This article describes the constructicn of some maijor bases,
few auxiliary airfields, and several weather siations in Green-
iand by American contractors and U. 5. Army engineer troops.
With regard to permalfrost, the article is quote as follows:
**Perhaps the most important lesson learned on censtruction
operations in regions of permalircst is not to change the naturai
balance and flow of water, pariizniarly In underground chennels.

i,

HARDY, R. M., *"Permanently Frozen Ground and Foundation Design, Part

1**, Engineering Journal {Canada}, Vol. 29, No. 1

Limited largely to discussion of permafrest but includes a re-

view of theories of Irost heave, and shows relationship be~

tween soil types and icz segregation in permafrosti.
HENKEL, H. L., “*Foundation Problems at the Bethel Airport™, Pacific
Builder and Engineer, Vol. 51, No. 5, May 1945, pp. 36-85

An article or how failure is changed fo success when suitable
sife and borrow area are finaliy located for sirategic base.
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JAILLITE, W. MARKS, “‘Permairost Research Area™,

neer, Septermbar 1947, Vol. XXXIX, No. 263, pp. 373
This article describes construction by the Corps of Engineers,
DA, of 2 research area near Fairbanks, Alaska for the
purpose of studying the effect of permafrost {permanently
frozen ground} on various iypes of foundations, using different
kinds of irsulation, piling, gravel fills, efc. Some of the
difficulties of consiruction are described, including what
nappens when flowing ariesian well is obfained when drilling
for water through the frozen ground.

[}
(V]
ol
Y]

LEWIN, JOSEPH D., “*Essentials of Foundation Design in Permafrost'®, =
Two articles; Public Works Magazine, March 1948, Vol. 79, Neo. 3 and
ublic Works Magazine, Feb. 1948, pp. 28-30; ""Dams in Permairost’, —-

Three articles: Public Works Magazines for May, June and Juily 1948,

This series of articles describes foundation cenditions in

areas such &5 Alaska and northern Canadz where permanently

frozen ground is encoantered. Foundalion design, including

the effect of ice and other factors is discussad. Designoiz

dam on a permanently frozen fcundation is also discussed.

References are made to several Russian ariicles on permairosi
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Several illustrations are taken from publications of the Corps
of Engineers, Department of the Army. A short bibliography
is given,

LINDKE, S. F., **The Freezing of the Foundatior Soil Under Cold Storage
Buildings®’, Warme u. Kaltetechnik, 1942, 44 (2) 17-23: (3) 34-8; Building
Science Abstracts, Vel. 1€ {New Ser.}, Na. 3, Abstract No. 198, p. 41,
March 1943 .

Soil temperatures correlated with vertical movements of a 2 F
cold storage warehouse and conclusions concerning design
] of foundations for cold storage warehouses.

R T T L U T e e e
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MULLER, S. W., “Permafrost or Permanently Frozen Ground and Related
Engineering Problems®, 1945, U. S. Geological Survey, Special Report,
Strategic Engineering Study No. 62, prepared ior Military Intelligence
Division, Office, Chief of Engineers, U. S. Army. Second printing: Ann
Arbor, Michigan -- J. W. Edwards, Inc., 1947, 231 pp. Reprint.
A comprehensive treatment of ice and permafrost. Of interest
pertaining o normal frost action are: lag of ground tempera~
tures tehind air temperatures; fundamental principles govern-
ing formation of ice in soil; freszing temperatures of salt solu- N
tions; heat conductivity of soils; and swelling of ground during i
freezing.
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N MULLER, DR. SIEMON ¥., **Construction of Runways apd Buildings Under -
] Arctic or Subarctic Conditions**, Commanding General, Alaskan Division, .
ATC.

A letler to the Commanding General, Alaskan Division, ATC.

which points out conclucions and recommendations as to the

various methods of consiruction or permafrost. Alsc out-

lines a set of tools and the tcope and plan of the study of

permairost for use by field men.
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PARADIS, ALPHONSE, **Foundations and Proteciion Against Frcst Heav-
ing"", The Canadian Engineer, Vol. $7, October 1934, pp. 21-24
A dezcription of field experisents involving the use of *sand
cushions® up to 12 in. in depth and, 2 discussion of the use of
*sand cushions' as bases under roads fo prevent irost aeaving.
The use of sand iz advocated because *'....it has a2 much lower
thermal conductivity than zny other road building matenial.
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PLUMMER, F. L. 2.2 DORE, 5. M., *'S¢il Mechanics and Foundations’’,
Pitman Publiching Corp., 1949

Heaving of highway slabs, ice sugregation, giiect of texture,

effect of tolloidal material, movement of water to form ice

crystals, eifect of consolidation, effect of water table level,

effect of suxface load, unfavorable subgrade conditions, thaw-

jng of irozen soil, frost in foundations, typizal frost heaving

example, and prevention of frost heaving.
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POPULAR SCIENCE MON‘I‘HLY? “*Revoli of the Earth; Permaircst Tests
Ingenuity of Arctic Builders’®, PopularScience Monthly, Vei. 149, pp. 126-%
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Novernber 1946
Difficulties of building in permafrost regions.

(IR

WAR DEPARTMENT, *‘Piles and Pile Driving'*, Technical Bulletin TB
ENG 32, 3 July 1944
This bulletin contains information on standard and expedient
) pile-driving equipment; preparation and driving of piles, and
.- : load capacity of piles and required pile lengths. Both hasty
construction of temporary structures and deliberate constiruc-
tion of carefully planned and well designed structures are dis-
cussed.
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2 WAR DEPARTMENT, **Construction of Runways, Roads and Buildings on
= Permanently Frozen Ground'', War Department Technical Bulletin TR
5-255-3, January 1945

This bulletin presents the besi information now available on :
= reconnaissance, design, construétion, and maintenance for
successful work in areas where permanently frozen ground :
- exists. {This bulletin is being revised.} :

»

:C 2. CONSTRUCTION MATERIALS

AMERICAN CONCRETE INSTITUTE, *'Recommended Practice for Winter
Concreting Metheds {ACI §04-48)>*, Journal of the American Concrete
Institute, Vol. 20, No. i, September 1948 {ACI Proceedings Vel. 45}, L,

1-18
This ACI Standnrd esiabliishes standaré methods of cold weather
. concreting for thin sections and mass concrete. Heating of -

[y

- materiale, accelerators and anti-freezes, curing and fempera-
- ture records during curing, subgra-e {or base} preparation,

: protective coverings during curing, and form removal are dis-
cussed for both types of job, and prelerred methods are indi-
cated. An Ippendix eniry outlines objectives of the special

2 winier methods with background material which indicates the
s “why " of some of fhe recommended praclices. Charis in the
= appendix indicate effect of curing femperafitre on concreie
strength, and a list of 135 selected references to periodical
literature on winler concreting methods is included.

iR

PRI R

COLLINS, A. R., **The Destruction of Concrefe by Frost™, Journal of the
Institution of Civil Engineers {London}, Vol. 23, No. I, pp. 29-£1, Novem~-
- ber 1944; Highway Research Absiracis, No. 115, pp. 53-7, January 1943;
2lso in American Concrele Instituie Journal, Vol. 16, Jure 1943, po.
726-27, and in Concreie and Consiruction Engineering, Vol. 39, April 1944,
po. 10G-147
Measurement of totai volume of water in concrate by the
diizaiomeier method; determintiion of volume change~ -
temperature relationships on Ireezing: ané discussion of The
mechanism of failure of concreie during freezing as com-
- pared to soils.
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GORNERMAN, H. F., "*Tesis of Contretes Containing Ajr-Entraining
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Portland Cements, or Air-Entraining Materials Added to Batch of Mixer;
Vinsol Resins and Other Materials®, American Concrete Institule Journal,
Vol. 15, June 1944, pp. 477-507

HANSORN, ¥. C,, "Influence of Sands, Cements and Manipulation upon the
Resistance of Concrete to Freezing and Thawing®’, Journal of the Ameri-
can Concrete Institute, Vol. 14, No. 2, November 1942, pp. 105~123

HAZEN, ALLEN, “*Some Physical Properties of Sands and Grevels™, 24ih
Annual Report, Massachuseits State Board of Health, 1893

JOURNAL OF THE SOCZIETY GF CHEMICAL INDUSTRY, BRITISH, “Prob-
lems of Forous Bodies and Their Behavior as Bullding Materials™, Vol 53,
28 Decernber 1934, pp. 3797 5 4027

MCADAM, D. 3. IR., et al, **Techaical Cohesive Strengih of Some Steels
and Light Alloys at Low Temperaiures™, American Sociely for Testing
Matevials, Proceedings, Vol. 43, 1944, pp. 593-624

MCADAM, D. 1. JR., and MEBS, R. W., ‘*Technical Cohesive Strength and
Other Mechaniczl Properties of Metals et Low Temperatures™, American
Society for Tesiing Malerials, Proceedings, Vol. 43, 1943, pp. &61-703;
T04-706

MCCOY, W. J., “Oblaining Concrele Resistance tc Freezing and Thawing
by Adéxnw ¥insol Resin &i the Mixer™, Roads and Bridges, Vol: 82, July
1914, pp. $8-47%

MEISSNER, H. S., **Laboratory Freezing and Thawing Tesis on Concrete
Coniaining ‘,a ious Air-Eniraining %g-nis“, American Concrel 'nslifuie
Journal, Voli. i3, June 1944, pp. 517-52

MEYESR, £. V., *Cell Concreie®, 25 Years of Civil Engin w2ring, x,i‘.:u:v;ar.z
ané Nielsen, New York, N.Y., 1983-1929, pp. 139-153 < o-

Cell concrete insulation =- a discussion of the marufacturs &=

use of €21l concrete, using the foam compound developed Ly

Christiani and Nielsen.

NORGAARD, H., "..ong-i}isia..ce Healing Sysiems Insuiafed with Cell Con-
ercie’, 25 Years of Civil Engineering, Chrisiiani and Nielsen, 19(4-1929,

EARCE,; E. E., ""Methods and Cost of Thawing ‘.;z-o;ef Gravel by AMeans
ai Cold Waler®, Engineering and Coniraciing, Vol. 537, i3
pp. 157-8

POWERS, T. C., "Working Hypoihesis for Further Sivdies of Frosi Resis-
el »

fance of Concrele”, American Concrele Ins’ituie Journsl, Yol. 16, Febru~
ary 1935, pp. u-.:-z;z

BDADS AND BRIDGES, “Effect of Freezing and Thawing on Concrete Pave-
menis™, Vol 84, Janusry 1948, pp. £5-88
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ROWLEY, F. B., et al, “**Thermal Conductivity of Ineuiati'xg Maoterials
at Low Mean Temperatures'®, Refrigerating Engineering, Vol. 50
1945, pp. 541-44

Dc-:ember

STONE, J. F., “‘Insulation for Low Temperatures®’’, Engineering Refirigera-
ting,Vol. 46, July 1943, pp. 31-37

U. S. DEPT. OF INTERIOR, **Concrete Manual"’, Bureau of Reclamation,
Denver, Colorads, October 1942

U. S. DEPT. OF INTERIOR, **Thermal Properties of Concrete, Boulder
Canyon Project, Final Reports, Part VII -- Cerent and Concrete Investi-
gations, Bulletin 1**, Bureau of Reclamation, Denver, Colorado, 1943, p.
154.

WALKER, S., °
ent Aggregates™,
pp. 57377

‘Freezing and Thawing Tests of Concrele Made with Differ-
American Concrete Institute Jourmal, Vol. i35, June 1044,

WOODS, W. H.; **Resistance of Concrete to Freezing and Thawing™, Con-
crete, Vol. 48, Ne. 5, May 1919, p. 8.

DRAINAGE

by
a

i

(¢}

LI.:.o“ORTh C. E. and DAVE \DOQT R.W., ;‘Surface wWaier Suppliy o

Yukon-Tanana Region, Alaska*’, Water Supply Paper

Introduction includes scope c.i invesiigation. Gener ai features

of area -~ geology, geograrhy, climaie, vegetation {including =

map} covered. Measurement of stream flow, methods of unity, :

.accuracy, fables, and descripiion of main drainage areas in-

cluded. Runoff daia fer varisus creeks in vicinily included in

tables. Yukon River drainage basin —- bounded by Pacific .

vents ¢n souil:, Rockies on norih, stream meanders towards

west irom Canada through Alas¥a for 2,800 miles. Above

Eagle River, it flows swifily in one channel, then near ‘-‘c:-‘

Yukon it enters Yukon Flais {200 miles}, then at junciion

the T=nana, it fiows throush Rampart Rapids {100 ..u}ss_},

then Bvu miles ci meandering river througn a channel zbout

2 miles wide. Forfy ’s&ue River drainage basin ~- fanshaped

area 100 miles in Iargest dimension, "uggetz ...m.:‘.t.ams‘ prom-

inent Jeafore is tae forrace arrangements in s hiission
Creek -- assymeirical basin containing high g2 aéier;is Seventy
Atile River ~- high pradieni, benches are prevalent.
Treek —- for 43 miles it is confinad, mainieins a fairly rapis
flow, then for 140 miles £ meanders in Yukon Fiais zbout
10-20 miles from Yukon Piver. Beaver Creek -- good gradient
in fooikills, then it meanders in ‘::ﬁ:o.‘ Flats. Tarxzna River --
an assyraetzical valley cut by glacier~fed streams fron: Rlaska

Ranze, fairiy broagd valley. Tolve=a River -- Is in a2 narrow

walley {30 miles] at head, then it apens abn:;ti:; intoa =if: -
1 n on lzaving fouli~

vailey {40 miles} 21 confluence of forks, %
hills it enters deen Channel on aifuviom, ?ez-}' Iow g-_iéient,
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ftorizous sivear:., Exiexnsive abliss af

eic, Sirsams faken up individuzlly, soms Jelnils incisfeZ =i

> x = =y
in reporis on individual sireams. Several maps Inciafed =it
in repori. Topcgraphic mans shawing gaging izfons, xiso
seme skeich mass, i.e., disiribation of YegelzTon in region

covered. Also hibllography of Goversmeni mepers snarsx
covered., About 3{ papers Iisizg.

EMREY, D.J.; *"Subgrade Solls, Their Amalysix 3o Dralneza™, The Cam=-
dian Enginesr, Yob 72, No. 12, po. 5-9, 23 March 1937 {alsc Now I3 a=S
15, 30 Marck and 13 April 1937L

A review of published materisl {Isroely fromn Pobllc Rouds

ENQ, F. B **Fieli Experimenis in sIbarads Drainses and Tresiment™
Preceedings of The 118 Annual Mes Ing, IRzbumy Besesre® Boa 3, ¥l 55

MERTYIE, 7. B,5R., "4 Geslozic Redeaissancs of T I
frici, Alas¥a®, U. 5. Genlogits! Survey Sulless 227

Administraliagn, New Ham

g
i
i
p
o
h

ubgrade soils, classificalion, frosTResving and Svainsse,
Inclvdad is = good popuiaviy wrilien revisw of S Heary of
frost heaving 203 2 mumber of Hgures Hosiraling nsiaflas
ton of underdrains (o _alercsnt zeepage.

ri1, 1532, pages I75-197

Presexis restits of £ experiimeni=? prifecls Tarmesr s conevals
pavementis and & projecie witk T=ffic bowe S roads. Comnomri-
sons are on basis of oradk ==¥cs.
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Smrvey Bulleilin 572

Intiial sorveys, exient of preses? survey {uoais, SeoizTiadicl
tontained. Geogprasdhy ideifalis on draimpe o zras

covered. Ssilemenic, ormizfien Itansooririten. ciimaie
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deeply buried channels, cutting into older terraces and deposits.
Streams seem to be in cycle of rejuvenation, i.e., islands in
Yukon Flats are not growing but are being weathered and dissi-
pated. Other material on igneous rocks, intrusives, geologic
history and economic geology, placer deposits, hillside, valiey,
older alluvium, placers covered in remainder of report.
References scattered through report. Geologic map included.

st AR IR R oF 8

MOFTFIT, F. H., "“"Geology of the Slana-Tok District, Alaska*', U. 5. Geolog-

ical Survey Bulletin 904, pp. 54 :
Discussion of area is covered (geographic) by previous work.
Contains intormation on relief, drainage, transportiation, vege~
tation. Geology of consolidated {schists, igneous rocks, sedi-
mentary) and unconsolidated deposits (glacial, alluvial, col-
luvial) is given, Extensive glacial deposits are in arca. No
preglacial deposits in evidence. Slanc River shifts its channel
over wide floud plain -~ moraine still occupying most of
valley to about 400-5060 {t above river, kettle xame topography,
ponds, lakes numerous; scme kames relatively dry but moist
soil in base «'v¢s luxuriant growth of grass. Morainal de-
posits occur elsewhere but not as conspicuously as in this
valley. They occur especially where they are covered with
trees. High gravels found at various levels io 2,000 It above
stream. Low benches occur on almost all streams. Descrip-
tion of placeér and lake deposits follows geologic data and
history. Geologic map of sxrea included as well as some sketch
maps and photographs of area.

Sk Bk

MOTL, C. L., **Curing Minnesota Frost Boils by Drains'®, Engincering
News-Record, Vol. 106, No. 7, np. 270-2, 12 February 1931
Discussed are definition und description of frost boils;
primary and secondary conditions contributing to frost boil
occurrence; depth of frost penetration; and remedial excava-
tion, backfill and/or drainage measures and results in prac-
tice.

" ke pn

e

PARVIS, MERLE, "*Regional Drainage Patterns'’, Thesis, June 1947, Purdue

University
This is a very completa paper on the various sections of Indiana
covered and also contains much important matexial on general
air-photiyv interpretalion. General survey of previous history of
aerial photcgraphy, including material on color, importance of
drainage patlerns, and the, classification and significance, is
discussed. Then general air-photo interpretation is discussed
with particular attention to land form, drainage pattern, ero-
sion feainres, soil color, and vegetative cover and land use.
Origin of stream syst:ms in various types of material is dis-
cussed. Imporiant mateirial on drainage nattern types is includ-
ed. Description of the various types (18 in all} are given to-
gether with a sketch of each type. Dendritic patterns, heing
the most widely spread, are discussed further in another chap-
ter and additional skeiches are included to demonstrate them.
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Rerainder of report is concerned with the physiographic units,
drainage characteristics, and drainage maps of Indiana. Numer-

ous photographs included as well as an extensive bibliography
(100 titles).

SEELEY, W, L., **How Rains, Cold Weather, Poor Soil Conditions were

Licked at Gustavus®®, Pacific Builder and Engineer, Vel. 51, No. 4, April
1945, pp. 48-54

An ariicle on grading, drainage and paving methods which

H
successfully solved unusually fonigh problems encountered in
building an isolated airport in Alaska's rain belt.

e ORI vttt

SPENCER, W. T., **Subsurface Dr#‘nage in Highway Engineering®, Pro-
ceedings, Purdue Conference on 5

Mechanics and Its Applications, July
1940, pp. 402-410

oy, it

Discusses problems in general, including factors which affect
flow of drainage of ground water, design of subsurface drains,
etc. Discusses additional studies on drainage, properties of

soils ~- mentions studies being made at Purdue on permeability
of soil.

w

THE ENGINEER SCHOOL, ‘*Airfield Construction ~~ Airfield Drainage®®, y
Instructor’s Manuscript, July 1943, p. 12, Fort Belvoir, Va.

Discusses drainage problems, including subsurface, frost
action and drainage structure.

THE ENGINEER SCHOOL, **Military Roads -~ Drainage Structures and

Subgrade Preparations'', Instructor's Manuscript, p. 11, May 1944, Fort
Belvoir, Va.

Describes basic principles of drainage work for military road
construction.

RIS

e mliKRte

WAR DEPARTMENT, ‘‘Subsurface Drainage Investigzation 1945-1946, Com-
prehensive Report'®, September 1946, Corps of Engineers, Boston District
The purpose of this report is to summarize and correlate the
theoretical studies, laboratory model tests, test resulis from
four full scale field test sections and the data obtained {from
existing airfield drainage installations during the fiscal yecar
1945-46 and {6 present design criteria determined therefrom.

; 8- DRILLING AND TEST PITS

At

GOODELL, B. C., **Soil Boring Tool for Frost Depth Determinaticn*’,
Journal of Forestry, Vol. 37, No. 6, June 1939, pp. 457-459

An illustrated description of a smali diameter boring tool

R

H {soil tube) for determining depth of Irost penetration.
gt g HVORSLEYV, Di. M. JUUL, *'The Present Status of the Art of Obtaining
=t £ Undisturbed Samples of Soils"’, March 1940, Harvard University, Cambridge,
£ B Mass.
: B This report is divided into two main parts. In the first part
: - is given an analytical review of the character and influence of
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the various types of disturbance to the soil sample and of the
problems encountered in securing such samples with a minimum
of disturbance. The cecond part contains a comprehensive re-
view of the methods and equipment corrently used to obtain un-
disturbed samples of soils in this couniry and abroad. Bibliog-
raphy.

MONTGOMERY, R. H., *'Precise Levelling on Alaska Highway'’, Transac~
tions, American Geophysical Unioa, Vol. 29, No. 1, February 1948

This paper presents the history of precise vertical control

in-Alaska and the Yukon; discusses particular problems en-

countered in bench mark construction and description when

working in the northern latitudes; and comments on the evi-

dence indicating regional earth movement.

THE ENGINEER BOARD, **Memorandum Report on Methods of Making'Bor-
ings and Taking Samples in Permafrost'*, Memo Report, Fort Belvoir, Vir-
gini

WAR DEPARTMENT, **Well Drilling Machine, Rotary-Tyre, Skid-Mounted,
Gasoline Engine-Driven, Failing, Model 314 -~ FPreparation for Export®,
Technical Bulletin TB 5-2024-1, 4 December 1943

Tnis bulletin covers genzral information on the preparation

of the machine for overseas shipment. Contains photographs

of the machine.

WAR DEPARTMENT, **Well Driliing®’, Technical Manual TM 5-297, 29
November 1943

This manual covers the development of groundwater sources

for military use, It includes detailed construction methods

for the important types of wells and gives advantages and

limitations of each type. Wells are classified into types

according to method of construction as dug, bozed, jetted,

driven and drilled. Drilled wells, the most important, are

covered in greater detail in this manual than the other types.

h. EQUIPMENT AND METHODS, LUBFRICATION

GOODELL, B. C., **50il Boring Tool for Frost Depth Determination''., Jour-
nal of Forestry, Vol. 37, No. 6, pp. 457-459, June 1939

An illustrated description of a small diameter boring tool

(soil tube) for determining depth of frost penetration.

THE ENGINEER BOARD, ‘“‘Report 868 -- Demolition and Exploratory Drilk
ing Tests with Model 43-5 Airboxrne Rotary Well-Drilling Machine’, 18
September 1944, Fort Belvoir, Va.

U. S. WEATHER BUREAU, **Circular Q, Pyrheliometers and Pyrhelimetric
Practice"’

WAR DEPARTMENT, ‘*Preventive Maintenance Services -~ Well Drilling
Machine', Technical Bulletin TB 5-2002-1, 1)) January 1945
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Discusses before-operation services, during-operation services
and after-operation services.

WAR DEPARTMENT. **Snow Tractor, Snow, M7: and 1-Ton Snow Trailex
M19**, Technical Manuval TM 9-1774, 17 April 1944
This manual contains a description of, and procedure for dis-
assembly, cleaning, repair and assembly of the auxiliary trans-
mission, tracks, steering gear, etc.

WAR DEPARTMENT, **V/heeled and Half-track Vehicles; Engine Sludge
Formation in Low Temperature Operation’’, Technical Bulletin TB ORD 28,
3 February 1944

Experience has shown that cold weather or intermittent vehicle )

operation are particulariy cornducive to sludge formation and

excessive wear. In order to reduce cold weather sludge and

engine wear, it is absolutely essential that the cooling system

temperature be raised to & minimum of 140° F as soon as possi~

ble after starting.

WAR DEPARTMENT, **Cold Weather Lubrication and Service of Combat and
Transport Material*’, Technical Bulletin TB ORD 126, 19 July 1944

The purpose of this bullétin is to augment Lubrication Orders

and Technical Manuals. The instructions given herein apply

only at temperatures ranging between 0°F and -65°F,

WAR DEPARTMENT, *'Questions and Answers Pertaining to Cold Weather
Clothing®*, Teclnical Bulletin' TB QM 3, 28 January 1944

A bulletin of questions and answers concerning clothing and

equipage necessary fox cold climates.

WAR DEPARTMENT, **Use of Road and Airdrome Construction Equipment®,
Technical Manuai TM 5-252, January 1945

WAR DEPARTMENT, “Principles of Cold Weather Clothing and Equipment’,
Technical Manual TM 10-275, 26 October 1944

This manual deals with 21l i.1portant items of clothing and

equipment used in cold climate: and in the mountains. Not

everything in the manual is issued to each man or to each

unit but all specialized items which are issued to an, individ-

ual or to a unit should be checked against the appropriate

section in this manual.

WAR DEPARTMENT, *‘Laboratory Soil Testirg Set No. 1 and Expedient
Tests®’, Technical Bulletin TE 5.-253-1, June 1945, Restricted

This bulletin describes the ladoratory soil testing set No, 1

and i use for exploring and testing soils for airfields,

roads, and shallow building foundations in theaters of opera~-

tiens.

FORESTRY, AGRICULTURE, AND VYEGETATION

ARCTIC, DESERT AND TROPIC BRANCH, *‘Handbock of Alaska, Informational
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Bulletin No. 18", April 1945, AAF Tactical Center, Office of Assistant
Chief of Air Staff, Training Aids Division
General description of Alaska including topography, drainage,
inhabitants, travel, climate, vegetation, animals, birds and
{ish. To be used in conjunction with the Pocket Guide to
Alaska, prepared by the Special Service Division, ASF, the
Arctic Manual {(TM 1-240).

BELOTELKIN. K. T., **Soil-Freezing and Forest-Cover'’, Transactions,
American Geophysical Union, 1941, pp. 173-5, Pr, 1

Depth of and time of soil freezing and rapidity of thawing

as related to type of forest cover; eifect of snow cover,

forest litter, natural internal soil drainage and soil texture

on {rost penetration.

DAUBENMIRE, R. F., *'Plants and Environment, A Textbook of Plant Aute~
cology’®, John Wiley and Sens, Inc., 440 Fourth Ave., New York 16, NY, 1947

Autecology is a study of the interrelations belween the individ-

ual and its environment. The environment is essentially those

phases of climatology, botany, geology, soils, zoology, chemis-

try and physics which are more or less concerned with the

development and growth of the species. Thus, environment is

a composite of many factors which influence plant growth, The

author greups these factors into 7 major categories: {1) soii

(2) water; (3) temperature; (4) light; (5) atmosphere; (6) fire;

and (7) the biotic factor. In boreal America, which abuts the

Polar Region, temperature is often the controlling factor de-

termining whether or not-a particuler species is established

on a given site. Throushout the forested interior of Alaska,

the minimum moisture requirement of certain species is

genérally a contributing factor deiimiting distribution. The

sections of this text pertaining to soil, water, temperature and

the environmental complex are most important.

GRIGGS, R. F., *"The Forest Limit in Alaska'’, Geographical Review, Vol.
24, 1934, pp. 652~3
This is a3 review of Mr, Griggs® articles: **The Problem of Arciic
Vegetation'® published in G. Washington Academy of Science, Vol.
24, pages 153-175, 1934, and **The Edge of the Forest in Alaska
and the Reason for its Position®’, publisked in Ecology, Vol. 15,
pages 88-96, 1944. The reviewer says the arctic timber line
{conifercus forest), one of the chief vegetational boundaries
of the earth, is of ‘*fundamental importance from every point
of view''. On the Alaska Peninsula, the forest which ends at
Kodizk is 250 miles south of the ivotherm; east of the McKenzie
it is nearly 150 miles in advance of the isotherm of 10°C {50°F).

GRIGGS, R. E., **Timoer Lines as Indicators of Climatic Trends*'’, The G.
Washington University, Science, Vol. 85, No. 2202, Map, 1937, pp. 251~
255, {Note: Science is published by the Science Press, Grand Central
Terminal, New York, and is the official organ of the American Assoc. for
the Advancement of Science, membership in which is attained through
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Nesetings

- the Sec~etary of Smithsonian Institute Dldg., Washington DC.}
The imporiant points contained in this article are as follows:
**The forest iz advancing in Alaska. Petrof in 1884 and various

- U.5.G.5. explorers have noted the advances in western and
northern Aleska. The most sasterly point at which an ad-
vancing {imber line hins been definitely reported is at Wise-
man, latitude 67230, longitude 150°, by Robert Marshall.......
No fcssil pollens except an occasional grain wer > found in
bogs at Kodiak by Dr. Paul W. Bowman {Ecology, 15:97:100,
1934). The general belief among botanists is that tree growth 3
is limited by the isotherm of 10°C (50°F.}. In southwest 5
Alaska e isotnerm stands 250 miles beyond the edge of the
forest. Now there is a plant migration: apparently the climate
of Alaska has become mild so recently that the irees haven't
been able o keep up with the change and o.cupy the terrain
suitable for thermn. The advance is slow, at Kodiak one-mile .
per century, on account of the fact that the ground is thickly i
covered with vegetation whick chokes intruders. The advance
in northwest Alaska is pro> %ly 1-10 miile per century.” It
was noted that Canadian v.iite spruce is on the mainiand of
Alaska and that Sitka spruce is the conifer which has advanced
as far as Kodiak.

ST
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- HALLIDAY, W. E. D. and BROWN, A. W. A, **The Distribution sf-Some
Important Forest Trees in Canada’, Ecology, Vol. 24, No. 3, 1943; pp.
353-~373, published by Dominion Forest Service, Dept. of Mines and’ Re-
sources, Ottawa, O., Canada
This paper presents maps showing the disiribution of 2¢ forest
trees in Canada, rot only the boundaries of their range but
also by contours showing population intensity (of the particular -
species} within this range. Methods and techniques employved iR
this survey are discussed in detail. Canadian forests are dividad
into four major biotas: (1} mixed eastern; {2} western mountain-
ous; {3) boreal or northern; and {4) coastal. Of special interest
is the boreal forest which is centered in the Yukon Valley. Indi- =
vidual species discussed include white spruce, black spruce,
“amarack, aspen, balsam poplar, paper birch, lodgepole pins,
and alpine fir. {With the exception of the last two species, all of *:
these trees are common in the permafrost zone of Alaska.) Some :
plant geographers say that both lodgepole pine and alpine fir :
occur near ithe Alaska-Canada boundary line and possibly extend
into Alaska proper in the vicinity of the Alaska Range. Special
emphasis is placed on the eifect on plant distribution produced
by the major glaciations. The northern limits of various tres
Species correzpond strikingly with the July isotherm. Other
factors contributing to tree distribution include occasional refer-
= ences to soil and moisture conditions, seeding habits of the . .
particular species, and the effect of forest fires and logging <
opexations. Dibiiography of 25 papers is included.
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HALLIDAY, W. E. D., *"A Forest Glassification for Canads', Forest Ser-
vice Bulletin 89, 50 pp., 1937, Dominion Forest Service, Lands, Parks and

Bi

R

\
I
IR JAOTAY

T

[
)

)
"

-




RhC
HEVINS
.

itk AL
BT I ,""

PR
3

i
Ty

X

(i
A H TR

Al

ik

o

e, o

SIS ALY RO shors

T

Forest Branch, Dept. of Mines and Resources, Ottawa, Canada {price 35¢.}

Canada is divided into 3 broad Climak Formations, the uliimaie
vegelative cover for a given region. The general divisions are
(1} Arctic Alpine Tundra Formations, (2} the Foresi Formation,
2nd {3) the Grassland Formation. The widespread nature of the
Forest Formation and the varying characteristics and responses
{o climaie of the dominant species in a pariicular area render it
necessary to acknowledge major cover types within the general
Forest Formation. The author recognizes 8 Forest Regions in
Canada. A Drief descripiion of cach of the regions is presented.
Of sp=cial inlerest is the Boreal Forest Region as all of the
Permafrost Zone in Canada falls in this region. A complete check
list of tree species occurring in Canada and a bibliography of

39 references is iacluded.

MERRITT, M. L., “*Notes on the Western and Northern Distribufion of Tr
Growth in Alaska®*, Forest Service Paper, 1931, from “Forests of Alaska™,

U. 5. Dept. of Agriculiure Pamphlei.
Discusses the effeci of climate on iree growth juoting various
authorities, makingreferences to noies on irees planted Ly the
Russians in 1805 at Duich Harbor. Table I gives femperaiure
and forest cover data regarding various Alaska localities as
prepared from data ob*ained by £:e U. 5. Weather Bureau.

NIKIFOROFF, CONSTANTIN, “Perpsrtually Frozen Subsoil of Siberia®™,

Soil Science, Vol. XX Vi, No. I, July 1928, pp. £1-79
“This article discusses the Iocation, thickness, and iemperature
of permafrost, pariicularly in the vicinity of Yakuisk, Russia.
The well of Shergren at Yakutsk is siafed to be 352 feet deep
and the lemperatire at the bottom {o be -3°C. A hypothesis
as to the origin of permafrost is discussed. It is pointed pul
that the ¢limatic conditions resuliing in excess of cold may
cavse-the permafrost. The other iheory poinis out thal perma-
frost may have bren caused by glacial action. 3% is poinied out
that agricullure by the Yakuts has been successful in spite of
the fact that the growing sSeason is only one hundred days long.
Of course, daring the growing season, the sun shines from 21
io 22 hours per day. Dairying is ihe principal agricuilural
pursuit. A series of maps and graphs iliusirating the author’s
dissertation are included.

PAILMER, LAWRENCE 7. and ROUSE, CHARLES H., **Study of the Alaska

Turndra with Reference fo its Reaction to Reindeer and Other Grazing®', Re~
search Report 10, Fisk and Wildlife Service, U. 5. Dept. of Interior, Wash-

ington, DC, 1945, 48 pp. {price 45 cents}
The tundra segion of Alaska varies in width from & few miles
to 200 miles along the Bering Sea and from 100 to 153 miles
slong the Arclic Ccast. Vegelation cover iypes are largely
sedges, grasses, Hchens, heaths, and procumbent woody planis.
The authors list 16 distinct vegetlative {ypes in the report. A
map showing the approximate disiribution of tundra i3 included.
A detailed list o1 planis occurring in the tundra regions includes
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20 grasses, 25 sedges and reeds, 200 herbaceous plants, 25
= woody piants, 40 mosses, and 40 lichens. Throughout the paper,
emphasis is placed on forage value, although nccasionzl references

- arc made to 30il, moisture and frost conditions, land forms and
5 cEmatic influences which are of special intarest.

RAUF, HUGH M., **Boianical Problems in Boreal America ! and II*,

The Boianical Review, Voi. 7, No. 3, pp. 148 to 208, March 1941; Vol. 7, Neo.
4, pp. 209 o 248, April 1941

it e S B

The author emphasizes the difficulties encountered in attampt~
ing io classify forests or o p
)

ezent logical arguments for the
exisience of & particular pla

T

£ association in a given locatioh.

: This paper is principaliy a review of Hievature of approximately

. 250 papers and a siaternant of the author’s opinions of the other
investigaiors® Concepts afnd methods. The general theme of agree~
ment laroughout the paper is that much of the arciic and subarciic
vegetation is in a stafe of flux and siill far from & state of
equilibrium. A short section of thé paper is devoted fo a dis-

HERALN
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cussion of stone polygons. Briefly, in order ic have sicne

iR HA I

polygons, no vegetation can be present during their development.

. Thus, if boih sione polygons and vegeiation are presént, the vege~
: iafive cover is comparatively Fecent. Mapping of vegetation by air
g phoios and the consiruction of cover brpe maps from air pholoes is
discussed. A complele list of references for defailed climaiic
conditions in various paris of Canada is given.
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ROTHROCK, J. T., "Skeich of the Tlora of Alaska™, U. 5. Smithsonian M-
seum Repori, 1867-8, pp. $33-463 ’

This article apparently is based on early explorations bmfnedi-~
: ately subsequent fo the acquisiiion of Alaska by the Unifed Siates.
Although there are some interesiing ref_rences, undoubledly miore
recent publicaiions give grealer detail as o the ilora of Rlaska.

Ny A
wr

SHARP, R. P., **"Ground-Ite Mounds in Tundra™, Geographical Review, Vol
32, No. 3, 1932

t

illt

Description of ground-ice mounds in Wolf Greek region, photo-
graphs and cross-seciiona] skelches included. Mode of origin
discussed may be due to hydraulic pressure or of Porslid’s

- *upheavai'® type, definilely Dot entombed ite because of surizce
: indications of upheaval. Discussion ¢f cycles cbsarved in the
development of ice mounds and their relation to the tundra
fopographky produced, xnobs and deprassions more or less

it
e
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mantled by vegelation conizined in repori. Ground-ice mounds
should be considered zlong with solifluction, frost-heaving and
*Paisen'® formation in the deveispmen? of fundra lopography.
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SPURR, STEPHER H., ““aerial Pholograghs in Foresiry™,
ress Co., New York, 1943
Although the basic thecry of fie applicadion of pholographic
3 gTat
{schniques to forest inventory was first worked out by Euro-
q 3 ¥

pean investipators in 1925, Cansdian foresters have employed
air photos for iimber truising on a large scale since 1929
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was fot uniil World war II that the use of asrial pholographs
in ferestry was serisasly underiaken in the United States.
This book, written 5y = forastry prolessor at Harvayd, is
intended essentizlli ac a text for advarnced forestry siudents
having 2 knowledge of the fundamentals of silviculture and
mensuration. A& considerable poriion of the publication is
devoled to technigie and methods of photo-interpreiation ap-
pliéable to forest manzgement which is of interestonly to a
frainsd forester. Hovwever, chapters 7n the clemenis of -
pholegrammetry, techniques ard princinles of photo-
interprets Hon, and especially a delailed discussion of pholo-
gr . r specifications are cf definite value to air-phofo inter~
Dréwers in any fisld,

TAYLOR, RAYMOND F., **Pocket Guide to Liaska Trees', Miscellanpous

Pablicition No. 55, U. S. Dept. of Agriculivre
Thrae general types of vegetation sccur ~— spruce, birzh forest
of interior; nonforested tundra of Arctic and Bering Sea siopes;
densé bemiock, spruce forests of coast. Coasial foresis -—— ex~
isting on Pacific side of Alsska Range from southeasters $ip to
Kodiak, cortains 70 gercent kemlock, 25 percent spruce, S per-
cent cedar, and others. Interior forests -- existing in rivers and
fisis, conlain spruce-birch, bournded on South by Alasks Range,
rorth and west by tundra, awd grasslands. Nonforzsied areas -~
grasslands occur on Alaskan Peninsuls, Alsutiza Islands, scuth
siopes.of Alaska Range. Tundra over vast section bardering
Bering Sea and Arciic Ocean fierth of Brooks Range. Two poges
used in brief identifiCation of leaves followad by 27 pages of
des::xpm cf frees ~<-batk, wood, Ieeezé, etc. and Iocatish.
Picti-es of leaves and cones ::a:mdeé. Map accompanying re=
port shows geferal Iocation of trces — Scale; 1:5,009,000.

TAYLOR, R. F., **Yisld &f Second-Growih Western Hemlock-Sitka Spruce
Siands in Southeastern Alaska'’, Technicai Bulleiin No. £12; March 1934,
1. S. Dedl. of Agriciltezre

A bailetin on the forest crops of southedstern Alzska. Gives

resulls of & study of growik and yield of even-aged, mmﬁy

stocked, second-growlh stands. The data f6r e shucy were ob-

taified on 285 sample plols, varying in size from one-lenth to

one acre, 12id out in represeniative young forests. Each niot

contained from 150 to 300 fzees.

TOUMEY, J. W. and KORSTIAN, C. F., “"Foundations of Silvicullure upon
an Ecolcgical Basis®, 2 nd Editicn: Revised, 1947, john Wilsy and Sons, New
York

This volume is divided into thres party. Pazi] «- Exnvirozment

of Forests; Pari {I -~ Influence of Foresis on their Environment;

PariJiI -~ Forests, shich inclndes the basic concepls of piant

growik, form and life of forest &ees. The following chaplers

are of special intrrest with regerd to permairost studies: I ~-

Solar Radiation: I -~ Air Temperakure; V —— Climale: VI --

Soil Condilions; VII -~ Soil Moisiure and Its Influence on Forest
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Vegewstion: ¥1I -~ Phy=iszraphic Conditions; IX -- Biokic
Factors; XYII -- Forest Yegefational Unils and Their Classi-
ficaion: XIX -~ Opfigin end Development of Forest Communilies.
A bibliography of over $48 referénces is inchided.

U. S. DEPARTMENT OF AGRIGULTURE, *The Forests of Alaskse™, I July
1944, Forest Service, Alaska Begion -

Zhis pamphlet describes ihe national foresis of Alasks, in-

cluding waler power and agriculiure, and home sites. & map

showing the forest zongs of Alasks is included.

U. S. GECLOGICAL SURVEY, **Phntc Interpretation of Vagelation in the -
Tropical Pacific Ares and iis Use as an Indicalor of Kingd of Ground**, En-
gineering Notes No. 20, Avgust 1344, prepared under direckion of Offics,
Chief of Engineers, Mililary I::ie.l‘geace Division, Hestricied.

This paper is = compilalisn of such information oh fropical

Pacific forests and cullivated crops 25 may be of military

valué, particulariy fo ebgineers. The iHusiréfions inciude

acrial photograshs of most of the described vegeiabion types:

iese 2re mounted by pairs So fhat they can be studied ix‘aéer

ihe stereoscope.

GEOLOGY, GLACIATION, GEOMORPHOLOGY, I PETROGRAPHY, OIL
RESERVES

BLACK, ROBERT F. and BARKSDALE, WILLIAM L, “Permafrost Pro-

atam P:ogres< Report No. 5, Terrzin and Permafrost, Umiat Aves,
AL **, Seplember 1945, Military Geology Section, U. S, Geologicals Sur-
vey in coogeraﬁon with R»searc!z and Anzlysis Branch, Enginser Intelli-
génce. Division, Office, Chisf of Enzifeers.

This report describes briefly the opography, drainage, c}.zmate

-?'e'ge{e.ﬁ'é:, geolégy, permafrost and hydrology in the Umiat areéa

of northern Alaska. Two terfazin units, the {1504 plain of the

Colville Rives and the bedrock hills of the Arctic platesus, ave

discuszed iz relalion 1o material, vegelation, perinafrost, agsd

consiraction considerations. Flood-plain ceposits of the Coalville

River in the Umiat area consist of Ienticular bars of silf, sard,

and gravel formen <long 2¢8ve channels, and muck asd silt

deposits in abandone? drainage channeis. Areas of coarse-

grained material, famvabze for airfield coastruction, aré

scallered widely and fheir exient is Iimited. Damage to the

oié camp was caused by the thawing of ice and irozen mnuck

iz an old lake btasin. ?ar‘: of the airstrip is slumping because

of the thawing of underlying icé wedges anc frozen silt. The

new camp is on a gravel bar and is relatively free from =fHects

of frost action. Tile permafrost conditions as described in

the r=port are prouebly similar {o those of other areas in the

Arctic plateaus of northorn Alaska. Report inciudes maps of the

Umaat area, aerial pholograph of Umiat area, mean monthly

maximum and minimuom lemperafuras at Umiaf, Umiat No. 1,

s% hole temperature loz, and photographs of the arvea.
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BLACK, ROBERT F., “Permafrosi Program, Prograss Report No. Z, Per-
mairost Investigaticn =i Point Speacer, A asia®, U. 5. Geological Suzvex
1325

Repori on an investigalion of the Tegional geslogit aspects

of ;:erm&'*ost as Telaled to military eagineeriag problems,

particularly in in regacd o selecticn of airfield sites, so

Hat zilimately, criteria can be esiablished for the zccurate

fgrecast of the probiems and condifiens which will be en-

countered in permafrosi arezs of pos=ible military interast

that are insccessibis {0 ground réconnmaissance. The Im-

madiate aim of e Investigaiion 2f Point Spencer wzs %o

delermine the geclogic and permairost conditions with spe-

cial emphasis on groundwater.

BROOKS, A. H., ““The Geography and Geology of Alaska'®, U. S. Geological
Survey Frofassional Paper 45, 1986
A genersl reconnaissance of the geogrephy and geclogy of Alaska
semmariziag 21l information fo 1988, An excelisn? repori of
300 pages, including many photographs, msaps, skeichk mags
{geographic ang geologic), and an exiensive bibliograghy on
Alaskan literature o 1906. Drainage of 21l regions s briefly
gistucsed ~— each small area faken individuzlly. Climalie
investigations are presented in a spacial section {55 pages]).
Geology of all Alaska faken up by zesclogic perinds wilh de~
tailc on the Quatermary deposition znd glacial erosion. Geo-
Iogic history and study of geomerphology are presented in
some detail. Excelien? photographs a2nd many helpfnl skeich

B T R T T

*

BROOKS, A. H:, **The Kougarok Region®, U. 5. Gaclogical Survey Bulleiin
323, 1508, pages 294-328
Area inchides Bendeleben Mountaihe on sontheasy; a low basia
i6 the northwest of the mountaing, and fo the rorth the dissectes
upland, Bedrock is primarily schist asd a crysialline limesions.
Allovium, widely scatlered, consists of {1} gravels, sands, and
clay, undérlying modern deposite in valleys; {2} the bench
gravels; and (3} ﬁ.‘ae present stream gravels. Brief discussion
of geologic kis r¥ inciuding a ssguance of geologic evenis
that lead to pres-=ai erosional faatures is set forfh. Acthor
then discusses in some detail the various gold placers, inclngd-
ing description of deposifs; i.e., benches and vallay fillings.

CAPPS, STEPHEN R., “"Geology of Bie Alaska Railrcad Region™, U. 5. Geo-
lcgical Survey Bullelin 907, 1940
Describes geology and geograchy of as area 140 miles wide and
450 miles long fro& north to south reaching {zom Guif of Alsska
northward into Yukon Basin. Includes illusirations and maps.

CAPPS, STEPHEN R., **Glaciation in Alaska'", U. S. Geoicgital Survey Pror

fessionsal Paper 174<4, 1931
A discussiocn rmainly of Pleistocense glaziation in Alaska,

36
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: : CAPPS, STEPHEN R., “The Chissna-Fhits River District, Jlasia™, G,
: Geological Sarvey Bullelin §35, 1318

= - ] Described general seology and seograzdhy of fhis region wite

- s=vrral ilinsirations and maps.
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CAPPS, STEPHEN B., “The Kaniishns Zezion, Alaska’, {. S. Geslogical
Survey Bulleiin 257, 1919

= This buileiin covers as arex boeonded &y S Alacks Hamoe o

the sgulh, the Tamam River on hs noris, B Nezsanes River oo

: the east, a=d fhe lower Hantishne River on B west: e 2
< lies Delveed the viilage of Nezans and 381 2EWinlsy Field
work =us done in 1916, The gecgrasiy a=d geology of this Erea ;
were undavizkes In 151 becduse the Sluske Raiiroad w2s being ;

builf adizcent fo Bhis ares, aod B was a=iicipated Tl mining S
aciivily wouid be greally intTrezsed. Cosl s weilac 3old, P

i
i,

BRI LN N L IR

= fiver ang asfimony was Iouond. Tj
=
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CONRAD, V., “"Bolyzon Neis 2nZ Their Fhrsical Developmens™, Attericac -
Joureal of Scisnce, Yol 244, No. £, pp. 277-295, Aprit 1584
This paper is 2 summary of sizdiss mafe oy Be azlt
1933 of & weli-deveiope=d sione polysonsct localed &=
Hochschwab iouniain group of the Esst Alps. The soall
stone polygans, less than 2 melers i iameter, Seseribed
. in this saper, ave ntd related o “soff polygons™ I appeaz- -
ance or physical develommnent. There are 3 Siffere=i hytoibeses =
explai=ing rock polygons. The thedry forserded by B. Haghan -
émzdhasivzes the puushing fovce of waler. 1= Be Inflial stazs of
Dare $Pof in a Senerally rock ftagment-titisred surface. ThE
fing-zraited soif {ciay} in the lave 2008 sxpa=ss o Irsarizg,
fesuliing in differential so2iing of materiais according io size,
the Iarger pariities boing forced ivnardis S paritheler of &2
Bare spoi. With refuzrect freezings, Ss Size of e bave spt -
intreases. The 2nd hypoilssis by Nordesskicld. Low axd GSizs =-
coasiders convectiozal curresis IS as =asicbis £5il caused By -
temperaicors Sifferences. The 2ot Lelleves fhis hypollasic is
=ot apliicabls o fhe devaloztnent of the polyson nel be extrmined,

since the fommula Implies Sat the bisic condition for Inshability
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Tequires & mixing ratis of &0 percest waler 2ol 40 percent

fine mold. The tlayey soils 2f fip Iscation of e rolypen met
ZescTibed by the acfhior contiined ax avTage mvisizre foafext
of 35 percent by ==ighi. The Iast Avyocfesic b Slscks sivesses
the facl ihat Bose solis likely In Sovelon shruciuves ave oollnss
properiies. Collsidal suistantes (Defwern 3150 and ! onilfimi-
crons in diameler} swell whes mixved with w=ler. The auidor To-ns
considers collnidal swelling forces sirictiy a secodary facisn, "
He is of Se opinion Tst freexing forces are mod mncre &n-
porfant. & deliailed staticiical anslvsic of Teld mwasuremends
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poiygon infefior angles orcurs 21 128 Jeprees. This Indicales
2 distinci fendercy Iomerds 15z foarmalion of egniisieral Revxas
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gons exisis, the 37 polvgons mzasured, 5F peveeni of Sr Iogs
were belween 31 I 110 o= long. & biBlisgrariy of 28 sefeventes
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is listed.

EAKIN, H. M., **The Yukon-Koyukuk Region, Alaska*’, U. S, Geological
Survey Bulletin 631, 1916
It is stated in this bulletin that ‘*during the maximum glacia- -
tion, the entire lower McKenzie Valley was probably ice
filled and that the mountains along the Peel River portage
show some evidence of glaciation up to 500 feet and possibly
1500 feet abcve the sea'’ -- Eakin quoting R, G. McConnel's
**An Exploration in the Yukon and McKenzie Basin'® report.
A. H. Brooks is quoted as saying in **The Geography and Geol-
ogy of Alarka’’, U.5.G.S. Professional Papeyr 45, pace 284,
1906, that “*in regard to the character of the Yukon Vailey
between the mouth of the Tanana and theYukon Flats that
this part of the Yukon Valley represents incised meandar- =
ing......"". The Yukon-Koyukuk region is about 12,000 synare
miles in area and lies between the Yikon and Koyukuk Riverz
vest of the Yukon Flats or approximately from longitude 150°
to 1579 west and from latitude 65° no: th to the Arctic Ciscle.
Mountainous areas are a small part of the total area. The
largest mountainous area is about 2,000 square miles.
There is an unusually striking development of high-level 3
1 terraces and flat summits and passes in the mountains of i
E: the region «~= features of a type that is widely distributed in {
53 interior Aleska but whose origin has generally beer ragarded - F
= as obscure. ‘‘'Except on some of the creeks where the gravels .
are permeated by circulating ground waters and near hot
i springs, the-ground below a slight depth is permanentiv frozen -
= in placer {c depths of 130 feet or more. Where snow accumu=- I
lates ir-unus.al ammounts, banks may persist until late in
summe1 or evern throughout the season.''

z EAKIN, HENRY M., **The Iditarod-Ruby Region, Alaska'’, U. S. Geological :
3 Survey Bulletin 578, 1914
= This volume is the third report based on work inspirad by the :
discovery of gold in the Innoko district in 1906. In the pro- i
vince extending from Ruby on the Yukon to Iditarod, surveys

seem to have established the fact that gold is associated in

this district with two distinct series of rocks, The report

shows that the bedrock scurces of the placer gold of the dis~

irict include the igneous intrusives and the Cretaceous sedi-

ments at or near their contacts with the igneous in‘rusives.

Geologic conditions favorable to the occurrence of auriferous

deposits are repeated in many places in this part of Alaska.

EARDLEY, A. J., "*Unconsolidated Sediments and Topographic Features of
the Lower Yukon Valley'’, Bulletin of the Geologic Society of America, Vol.
4G, pp. 303-342, February 1938
Report contains important material, geologic and topographic, -
on lower Yukon. Report locates gravel, sand, silts, and muck --
their origin is a problem, but some concilusions are stated. In
general, it appears in the most part to be fluvial but the siit a
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combination of fluvial and aeolian. Regional topography appears
as mature hills rising above lowlands. Much detailed material
on local topography presented. Valley shape-, stream patterns,
stream re-cntrants described, Mention of ice lenses, frozen
ground., Many good photos to illustrate features discussed and
to show general topography of region, many oblique air photo-~
graphs. Sketiches are used to demonstrate text and include
valley <¢ross sections, general topography around stream, ex-
tent of glaciation in area. Bibliography includes many U.5.G.S.
references on Alaska.

ELIAS, M. M. and VOSBURGH, R. M., **Permafrost Program ~- Progress
Report No. 1, Terrain and Permafrost in Galena Area’, 1946, U. S. Geolog-
ical Survey, Dept. of interior, Washington, D. C.

This report is a study of terrain and perrnafrost in a part of

one of the large alluvial basins which characterize the topo-

graphy in central Alaska. The report describes the general

terrain of the basin, the relationship of ground and permafrost

cenditions to topography, suitabilily of the terrain units for

consiruction, and criteria for interpreting the terrain from

ae:-ial photographs. The report presents the results of field

investigation of two terraces near the Galena Air Base; the

suitability of the two terraces for possible airfield sites is

discussed.

FRY, W. H., **Petrographic Methods for Soil Laboratories’’, Technical Bul~
letin TB 344, January 1933, U, S. Dept. of Agriculture, p. 95

This bulletin describes in detail the fundamental properties

of light, the petrographic microscope, optical methods and

the application of methods.

HARRINGTON, G. L. and MERTIE, J. B. JR., **The Ruby-Kuskokwim Re~
gion of Alaska', U. S. Geological Svrvey Bulletin 754, 1924, 136 pages.

Bulletin 754 describes the geography, drainage and geology,

and other features of a mining region lccated south and west

of Fairbanks, Alaska extending from Fuby on the Koyukuk River

River to the Kuskokwim River. The information was gathered

from 1896 to 1920 and combines all availadle information up

to the time of preparaticn of the report. It was prepared prin-

cipally to assist inining operations in the Ruby-Kuskokwim

region.

LEFFINGWELL, E. DeK., **The Canning River Region, Northern Alaska'’,
U. 8. Geological Survey, Professional Paper No. 109, pp. 179-243%, 1919
An excellent early treatise on ground ice znd permanently
frozen ground. Included is a discussion of diffusivity of
frozen ground.

MENDENHAL, W. C., “*Geology of the Central Copper River Region,
Alaska'’, U. S. Geological Survey Professional Paper 41, 1905
Introduction reviews history of area. Gecgraphy of Chugach
and Wrangell Mountains, Alaskan Range, interior valley and
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Copper River areas is given. Geology iniroduced ~~ earliest
rocks are pre-Silurian with Silurian rocks such as conglom-
erates, arkoses, shales, and schists. Sediments and volcanics
are Carboniferous or Devonian; Carboniferous greenstone and
lavas are present, Widespread Permian and Triassiec marine
influence. Erosion then {followed by Eocene sedimentation of
fresh water variety. Then post-Eocene uplift, out-pouring

of lavas, and Pleistocene silts, sznds, and gravels. Descrip-

tion of formations together with so.me excellent photugraphs
follow.

MERTIE, J. B. JR. and HARRINGTON, G. L., **The Ruby-Kuskokwim Re-
gion, Alaska'', U. 5. Geological Surv=:y Bulletin 754, 1924, p. 136
Describes the general geology and geography of the region.
Includes several illusirations and maps.

MERTIE, J. B. JR., '"*"Mineral Deposits of the Ruby~-Kuskokwim Kegion,
Alaska®', Geological Survey Bulletin Fr64-C, 1936
This bulletin discusses the geography and genlogy :n connection
with the mineral resources of the Ruby~Kuskokwim region in
west-central Alaska between the Yukon and Kuskokwim Rivers.

MERTIE, J. B. JR., **Geoclogy of the Eagle-Circle District, Alaska'®, Geo~-

logical Survey Bulletin 816, Department of the interior, 1930
This bulletin covers the area along the Yukon River between
Circle and Eagle, from Circle upstream to the United States
boundary. This bulletin discusses the geography and geology
as well as climate and mining in an area which has been very

. active as a gold mining region since 1897. The work is based

on field work by the writer in 1925 and includes references to
statements from all prior geology work in this area. Itis
illustrated with many photographs and diagrams. A very brief
reference to permafrost indicates that it has restricted the
circulation of the deeper groundwater.

MERTIE, J. B. JR., **A Geologic Reconnaissance of the Dennison Fork Dis-

trict, Alaska'*, U. S. G. S. Bullew.n 827
Location of area, previous investigations, limitations of this
report -- geography drainage, relief, climate, vegetation,
animal life, settlements -~ all covered in introduction. Geol-
ogy -~ sedimentary and igneous rocks ouicrops -~ geenstone,
granite, volcanic rocks {early, Recent) -~ limestone, schist
(Birch Creek) conglomerates described. Alluvial deposits -~
silt bluffs, possibly some glscial deposits, mentioned. Many
benchss occur -~ rejuvenation of Forty Mile River erosion to
lower base level. Benches exist at various levels. Alluvial
deposits are gravel, sand, silts -- some o considerable thick~
nesses. Mineral resources discussed and classified. Coal-
lignitic is primary mineral of importance.

MRERTIE, J. B. JR., **The Yukon-Tanana Region, Alaska'’, U.5,G.S. Bulle~
tin 872
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Settlements, population, transportation, climate and general
information are discussed. Geology outcrops of schist (fairly
extensive) limestone, sandstones, shales, fossil studies are
correlated in description. Unconsolidated deposits exist <~

not glacial, but much glacial outwash material reworked, smooth~
bed, water-worn. References are scattered through report.
Geologic map is included.

MERTIE, J. B. JR., ““The Chandalar-Sheenjek District, Alaska®, U. S, Geo-

logical Survey Bulletin 310-B, 1929
This bulletin discusses the geography and geclogy in connection
with the mineral resources of the Chandalar-Sheenjek Rivers as
well as streams in the vicinity. This.area is located directly
north of Fort Yukon on the Yukon River and extends up to the
Brooks Range. The work was done in 1926 and 1927.

MOFFIT, FRED H., “*Geolory »f the Nutzotin Mourtains, Alaska'’, Geologi-

cal Survey Bulletin 933--B, 1940, pp. 103-174
This paper deals prirnarily with the geology of the part of the
Nutzotin Mountains extending southeastward from the Nabesna
River to Beaver Creek and the boundary between Alaska and
the Yukon Territory. This area includes the Nabesna gold
mine, on White Mountains, and the Chisana placer~-gold district
near the head of the Chisana River, both of which have been
important producers of gold. The field work represented on
the geologic map was partly a revision of work previously done
by the writer and others and partly an extension of mapping
into areas hitherto unmapped.

MOFFIT, FRED H. and MERTIE, J. B. JR., **The Kotsina-Kuskulana Dis-
trict, Alaska'', Geological Survey Bulletin 745, 1923

A geological survey to determine, examine and map in detail

copper-bearing areas which give promise of yielding commercial

ores. Survey was made in the Kotsina-Kuskulana district in

the part of Alaska known as the Copper River region. It lies

at the west end of Chitina Valley on the southwest slope of

the Wrangell Mountains.

MOFFIT, F. H.. ' Geology of the Nome and Grand Central Quadrangles-
Alaska*'*, U. S. Geological Survey Bulletin No. 553, pp. 53-54, 1913
Restatement of Tyrrell's description of **Crystosphenes or
Buried Sheets of Ice in the Tundra of Northern America*:

MOFFIT, FRED H,, *"Geology of the Upper Tetling River District, Alaska™,
U. S. Dept. of Interior, Geological Survey Bulletin 917-B, 1941

The term **upper Tetling River district'' is here applied to

a small part of the Alaska Range 'ving northeast of the

Wrangell Mountains and extendi .x from Suslota Pass to the

Nebesna River. The rocks of the district are predominantly

sedimentary, but include lava flows and tuffs, and areas of

granitic intrusives. The district is strongly glaciated,

and its unconsolidated deposits therefore include morainal
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material as well as the usual sand, siit, and gravel of the
streams and lakes., Evidences of gold and molybdenum have
been found.

MOFFIT, F. H., **Geology of the Slara-Tok District, Alaska®’, U. S, Geolog-

ical Survey Bulletin 904, pp. 54
Discussion of area is covered {geographic) by previous work.
Contains information on relief, drainage, transportation, vege~
tation. Geology of consolidated (schists, ignecus rocks, sedimen-
tary) and unconsolidated deposits {glacial, alluvial, colluvial} is
given. Extensive glacial deposits are in area. No preglacial
deposits in evidence. Slana River shifts its channel over wide
flood plain -- mozraine still occupying most of valley to about
400-£00 ft above river; kettle kame topography; ponds, lakes
numerous; some kames relatively dry but moist soil in base
gives luxuriant growth of grass. Morainal deposits occur else-
where but not as conspicuously as in this valley. They occur
especially where they are covered with trees. High gravels found
at various levels to 2,000 {t above stream. Low benches occur on
almnst all streams. Description of placer and lake deposits
foliows geologic data and history. Geologiz map of area included
as well as some sketch maps and photographs of area.

NORDENSKJOLD, OTTO and MERKING, LUDWIG, **Geography of the Polar
Regions, Consisting of a General Characterization of Polar Nature by Otto
Nordenskjold, and a Regional Geography of the Arctic and the Antarctic by
Ludwig Merking'*, American Geographical Society, New York, 1928, Special
Publication No. 8, pp. 1-90, Translated by Dr. Einst Anteus.

The presence of the polar regions of today enables scientists

to visualize more clearly the conditions existing during the

ice age. The climate, the ice covering and the sparse vege~

tation are the 3 main factors which make polar nature what it

is. With respect to climate, summer temperatures are far

more important than winter temperatures on the characteristics

of polar nature. Precipitation and wind velocity are of certain

importance. The change of light conditions between summer

and winter {daylight and darkness, in effect), the fauna and cer-

tain features of land forms are of minor importance. One of the

major benefits which can be gained from knowledge obtained

from polar reseavch is to obtair a more accurate picture of

‘*what happened®’ during the Pleistocene. The author, a

geography professor at the University of Gothenburg {Sweden)

has assembled climatological data and information of the flora

and fauna gathered by numerous expeditions to various parts

of the Arctic and Antarctic. A brief reference is made to soil

forming agencies and soil formations, especially solifluction,

polygonal soils, soil stripes and typical land forms occurring

in polar regions. The author suggests that parmanently frozen

ground should be distinguished from layers of pure ground ice

occurring directly beneath a thin vegetation mantle, found in

Alaska, Siberia, and especially in the New Siberian Islands.

A biblicgraphy of 24 references, principally European Polar
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Expedition papers, is included.

PEWE®, TROY L., ““Permafrost Program Preliminary Report, Permaifrost
Investigations, Fairbanks Area, Alaska)y Military Geciogy Section, U. S.
Geological Survey in cooperation with Research ard Analysis Branch, En~
£ gineer Intelligence Division, Office, Chief of Engineers, September 1948
H This report summarizes the progress of lerrain and permaifrost
investigations in 1947 in the Fairbanks area, Alaska. The pur-

pose is to make available preliminary interpretations of perma-
frost conditions in the Fairbanks area prior to the combpletion of

the project. To supplement the general terrain and permafrost
investigations, geophysical investigations of the permafrost wili

be initiated in the surmmer of 1948 in the Fairbanks area. In

1947, permafrost infcrmation was obtained from foundation ex-
cavations, hydraulic mining areas, wells, and drill holes. Depth

to permafrost was determined in many places with steel hand

augers. D. J. Cederstrom of the Waler Resources Branch of the

U. 5. Geological Survey studied the groundwater conditions of
Fairbanks concurrently with the terrain and permafrost investi~

- gations of the area and will continue the study of the ground-

: water resources in 1948. In February and April 1948, data on
groundwater in the Fairbanks area were released; tables of data

on approximately 508 wells were put on {ile for public inspec-~

tion at the Geological Survey in Washington, D. C., and in Fair-
banks and Juneau, Alaska, and at the office of the City Engineer

in Fairbanks. Report includes preliminary germafrost map of

the Fairbanks area and skeiches on distribution of permafrost

. and artesizn conditions of water confined by perm.afrost in the
Fairbanks area.

VBt futftn

2 e

SHARP, R. P., “Ground-Ice Mounds in Tundra®’, Geographical Review, Vol.
32, No. 3, 1942
Description of ground~i ce mounds in Wolf Creek region, photo-
graphs and cross~-sectional sketches included. Mode of origin
discussed may be due to hydraulic pressure or of Porslid’s
‘“‘upheaval’ type, definitely not entombed ice because of surface
indications of upheaval. Discussion of cycles cbserved in the
development of ice mounds and their relation to the tundra
topography produced, knobs and depressions more or less
mantled by vegetation contained in report. Ground-ice mounds
sheuld be considered along with solifluction, frost heaving and
“‘Palsen’’ formation in the development of tundra topography. -

SMITH, P. 8., **The Noatak-Kobuk Region, Alaska’', U. S. Geological Sur~

vey Bulletin 536, 160 pp., 1913 {out of print).
Thic bulletin contains reference to **a list of specimens of .
flora'™ in W. C. Mendenhall's Reconnaissance from Fort
Hamlin to Kotzebue Sound, Alaska, U. S. Geological Survey,

Professional Paper No. 10, 1902, which is also out of print.

(IR T i L M IR
PAMI

SMITH, P. S. **Areal Geology of Alaska'®, U. S. Geological Survey, Profes-
sional Paper 192, 1939
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A description of general kinds and areal distribution of the
major subdivisions of the different geologic formations that
make up the visible rocky crust of the earth in Alaska.

SMITH, P. 5. end MERTIE, JI. B. JR., "*Geology and Mineral Resources of
Northwesterr: Alaska', U. S. Geological Survey Bulletin 815
Introduction -- past and present reports, including discussion of
authors' trips is included. Relief and drainage of {1} general
features, (2) Koyukuk plateaus, {3} Brcoks Range province,
{4) Arctic plateaus, and {5} Arctic coastal plain. Description
of climate, vegetation, wild life and population included. Ge-
ology broken down into periods for discussion; avery good fable
showing age and type of rocks in Northwestern Alaska, Chandalar-
¥oyukuk region, Canning River region, Porcupine Valley re-
gion, and Eagle-Circle district contained in report. Gocud topo-
graphic and geclogic reconnaissa:.ce maps of area. Many pho-
tographs that are of value in description of text.

SOLOMONS, T. 5., “'Surface Features of Northern Alaska®®, Appalschia, Vol
XII, No. 1, 6 May 1908

Good descriptive article of Alaska. Very little of scientific

value.

ST. AMAND, PIERRE, **The Central Alaska Earthquake Swarm of Cctober
1947, Transactions, American Geophysical Union, Vol. 29, No. 5, October
1948

The earthquake swarm of October 1947 is discussed. Investiga-

tion of the activity is described. Photographs of earthquake

ctivity are included 2long with an isoseismal map and a plot

of epicenters. Tke only item of interest insofar as permairost

is concerned is the following statement regarding wells:

**Increased turbidity was observed in many wells. The Brazil

family, residing between Fairbanks and Coilege, reported an

increase in their well water. The well at the Experimental

Farm began producing copiously for the first time since it

was drilled.*® It may also be noted that wells that had been

pumped before began to discharge water freely at Nenana.

Intensities of over 2060 tremors are noted; this information

may be used for structural design.

TABER, STEPHERN, ‘'Frost Heaving'', The Journal of Geology, Vol. XXXVII,

No. 5, July-August 1929

This paper desci-ibes a laboratory investigation of problerns
connected with frost heaving. The principles developed have
applications in geclogy, plant physiology, and engineering.
Pressure effects accompanying the freezing of soils are due

to the growth of ice c¢rystals and not change in volum.:.
Pressure is developed in the direction of crystal growth,

which is determined chiefly by the direction of cooling.
Heaving is oftan grealer than can be explained by expansion.

It is due to the segregation of water as it freezes, more

water being drawr: up by molecular cohesion. The chief factors
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conti 0lling segregation and excessive heaving are: size »f spil
particle. amount of water available, size and percentage of
voids, and rate of cocling. Diiferential heaving is due chially
{o differences in soil texture and in the amount of available
water, but differences in the kind and amount of soil cover are
also faciors.

TUCK, RALPH, ““The Loess of the Matanusk Valiey, Alaska™, The Journcai
{ Geoiagy, Vol. XLVI, No. 4, May-June 1938, The University of Chicago
Press
in 1935, the colonizatirn of = part of the Matanuska Valicy in
south~ceniral slaske was underiaken by the Federzl Government.
Feriile and deep soil for agricultural use is limited in extent.
The soil is loess. The part that giaciation may play in the form-
atior of such deposits is clearly demonsirated in preseni-dsy
glacial action.

LUNIVERSITY OF ALASKA, ‘“*Earthquake Report for Interior of Alaska™,
5 November 1947, College, Alaska, for Commanding Officer, US.A.A.B.,
f.add Air Force Base, Alaska

A summary of the present knowledge ané opinion of members of

the University of Alaska in the matier of earthguakes in the

interior of Alaska.

15, 5. GEOLOGICAL SURVEY, **Alaska Yolcanoc Investigations, Repori No.
2: Progress of Investigations in 1946, writien for the Corps of Engineers,
Depariment of the Army

In the interesis of protecting military installations from de-

structive volcanism, the War Department, in Octeber 1945,

requested the Geological Survey io underiake a program of

voltano research in the Aleutian arc. The general objective

f thie program is the collection and interpreiation of geoclogic

information which may be applicable to military operations in

this area of active volcanism, with the ultimate aim of develop-

ing techniques for prediciing the nature, location, and fime of

volcanic eruptions near mililary establishments.

U. S. GECLOCTCAL SURVEY, **Terrain Intelligence, Revised Report,
Strategic Engincering Study No. 27, Alaska', written for Strategic Siudies
Unit, Inielligence Branch, Corps of Engineers, April 1943, Confidential.
This report consisis of a nlic of maps ané explanaiory tables
outlining the principal geographic and relats=d features of
Alaska. They cover such subiecis as terrain, climate, water
supply, constructior, fransportation, geclogy and mineral
resources.

WALLACE, ROQBERT E., ‘““Terrain Analysis in the Vicinity of Northway,
Alaska with Special Reference to Permafrost'’, Permairost Program Pro-
gress Report No. 3, July 1946, U. 5. Dept. of Interior, Geological Survey.
niis report describes the permafrost conditions, ground types,
consiruciion considerations, and methods of identification of
five n.ajor tervain divisions, their subdivisions, and their
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associated lakes in the vicinily of Northway ia the Upper Tanana
iver Basinof easterr. Alaska., The {ive lerrair divisions are
river {lood plzins, sand dunes, lake-scediment terraces, alluvial
fans, and bedrock areas. A major purpose of the investigation
resulting in this repori was io determine the relaiicnship of

permairost to terrain fypes in the \'wtd vay arsa so that
eitimalely crileria can be esiablished for the pradiction of
sermairest conditions in areas of possible military imipor-
tance noi accessible for ground invesiigation. Emphasis was
placed on the use of aesial photographs in the analysis of

Report on a siudy {o éevelop criteria o be used in defermining
H nnaissance. Ine

rermafrost concdifions by means of aerial recor
present study of cave-in lakes in e Nabesna, Chisana and

Tanana River valleys of eastern Alaska is part of an investigs-
tion of permairosi by the Geological Survey.

PHYSICAL EXPLORATION

CALLENDAR, H. L. and MCCLEQD, C. H., **Observations of Soil Tempera-
tures with EiﬁCuiC&i Resisiance Thermomeilars®’, Procesdings and Trans-
aciicr.s, Royal Society of Canada, Seconc Ser., Yol. 2, Sec. 3, pp. 109-126,
May 1896

A vonlinuation of the May 1895 {18%5-1} repori by the seuior

author giving more comgpizie data on soil temperakires. Th
data are presented in the form of an isolhermal diagram,
March 1895 in April {8%5, and curves showing veriation in

iempera*“'-‘e with dopin. A tadble of thermal éiffvsivily value

are given fcr various seasens of the year for varicus Cent._s.
DAY, 2. R BO RIAL, G. B., **Thermoeleciri thog of Delermining
the F :eezz.—‘;g '»3::" of Seils™”, Proceedings, S0il S e Society o{ America
fol. 2, Do. £5-71 93:

i.
The authors stats cb;ectxa {0 the commonly used method of
ing poinis of soils by means of the Beckman
thermameier and describe egquirment for thermasleciric mezxsure-

-
b
meant of frzezing poinis. Experimential daia on the effect of pre-

£
n
]
“
laﬂl
5 &
5
J oa
M'l

cooling {emperatures on the Irzezing point and date oun freezing
pointdep: :ssion-meisinre conient relationships are yiven.

SHEPARD, E. R., "'Subsuriace ._.S:mo‘ tions MNade by Resistivity and Seis-
mic Methods?’, Public Rozds, Yel. 15, No. 4, June 1933, p. 57
This ariicle discusses, in delail, with numerous examples,

illustrations and -‘o’egr phks, the eguipment and technigue
ol *

of subsurfa<e expior n using :esisﬁ?:t}' and zeismic
methods. A list i references is given.
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U.S. FATERWAYS EXPERDMENT STATION, “"Seismic and Resistivily
Geophysical Exploration Methods™, Technies! Memorandum 198-1, 26 Ja
uary 1943, Vicksburg, Mississippi
This r= t sets forth the resulis of an investigaiion into the prac-
ticability of utilizing the seismic refraciion and eleciric resistivity
methods of geophwsical exploration for the purpose of e\:;:ed:tma as
well as reducing the cost of the present boring methods of subsur-
face invesiigaiions in the alluvial valley of the Mississippi River.
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CARSLAYW, H. 5., ”E*xi*aduciio- is ihe Nathematical Thecry of the Conduc-

%

tion of Hea.i in Solids®’, Dover Publications, New York, 1943
Includes a d isxmsszo of ail the impcréant boundary problems
associaied with the eqguation of conduction. In Chapter I, the
differential eguation of conduciion is oblained and some general
theorems as io iis solution ave esiablished. Chaptler II deals with
Fourier’s rmg. The next two chaplers are devoted to linear flow.
Chapters ¥ and VI deal wiith 2-dimensional problems and fiow of
heat in a reciangular paralielepiped, Chapter VII deais with the
circular cylinder, Chapter VIII with the sphere and cone, Chapler
1X with sources and sinks, and Chapler X with Gresn’s func~
tions. Chapler XI deals with the use of coniour integrals in
the solution of the equation of conduction; and Chapler XII deals
with the use ofinfegral equations in the soluiion of the equation
of conduction.

JAKOB, M. and HAWKINS, GEORGE A., **Elementis of Heat Transfer and

Insulaiion®, John Wiley and Sons, Inc., New York, 1942
This book discusses three kinds of heat transfer, conduction,
conveciion, and radiation, separately and in comb‘inaiions- A
chapter is devoied to the basic properiy of thermal conductivity
with particular atfeniion to practical insulation. Unsieady state
equations are made clear to the student by some graphical repre~
sentations. Dimensional analysis is dealt with in the most ele-
mentary manner. Some applications of heat transfer in experi-
mental engmeermg and the interdependence of heat transfer and
surface Iriction form the subject of the last three chaplers.

MERSMAN, W. A., BERGGREN, . P. ard BOELTER, L. M. K., *“The Con-
duction of Heat in Composite Infinite Sonés“_. University of Californizs,
Pubiicaiions in Engineering, Vol. 5, No. 1, 1932, 22 pp.
Analytical and graphical solutions [or temperature as a funciion
of position and {ime in a dissimilar series of semi-infinitc solids
placed in ** imp nserfect’ contact on a plane interface.

NORGAARD, H., “*Long-Disiance Heatling Sysiems insuiaied wi“ Ceii Con-

crate®™, 23 Years of Civil Engineering, Christiani

pp. 154-259
Photographs and discussisn of varicus installaiions using cell
concrete insulation n*odu:ec by using the patent foam compound
of Christiani and Nielsen.
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PATTEN, HARRISON E., **Heat Transference in Soils'', U. 5. Dept. of
Agriculture, Bureau of Soils, Bulletin No. 59, 1909, 54 pp.
Tke resulis of laboratory experimental siudy and review of
literature on the thermal properties of soils. Presented are
experimental and derived data or heat of wetiing, diffusivity
rate, relation between surface area, moisture filim, and heat
conductivity ang diffucivily for seven soils ranging from
coarse guartz to clay.

SCHACK, ALFRED, ‘‘Indusirial Heat Transiss”*, John Wiley and Sons, Inc.,
New York, 1932 {Translated from the Germar. by Hans Goldschmid:, Dr.-
Ing. and Everett P. Puriridge, Ph.D.}

This book discusses {a) The Three Ways in Which Heat is

Transferred and the Suriace Conduciance; {b} Analysis of

the Three Mechanisms for Heat Transier; {c) Calculations

for Heat Exchangers: {d} Heat Transfer in Industrial Fur-

naces; {e) Heat Transmission and Pressure Drop; {{} Numer-

ical Examples in Heat Transfer; {g} Compilation of the Most

Importart Equations for Heat Transfer; and {h} Imporiant Phy-

sical Constants for Heat Transier.

m. ICE AND SNOW

BARNES, H. T., *Ice Fermation*, Ist Edition, New York: John Wiley and
Sons, 1908, 260 pp.
A treatise on the formation of ice. This veference periains to
that part of the text which deals with the theory of the formation
of ice in water, and the formation of frazil ice {masses of -
spicule ice in flowing streams) and anchor ice {ice anchored tc
the bottoms of streams).

BARNES, H. T., “‘Iice Engineering®’, Montreal, Renouf Pubiishing Co., 1928,
362 pp.
Comprehensive treatise on properties of ice. Specific reference
is made {o data on latent heat of fusion; latent heat of vaporization;
specific heat of ice; thermal conductivily of ice, snow and water;
and coeifficient of expansion of ice.

COLEMAN, A. P., “*Ice Ages Recent and Ancient™
‘*The largest tree now growing in Spitzbergen is a willow which
ccarcely rises three inches above the ground. The Arctic re-
gions have enjoyed genial periods and some paric of the tropics
tave suffered Arctic cold showing that in the pest thereuave been
very important variations of ciimate.”” **Seams of excellent coal
sesiesaserasssenne-8lid great fossil leaves belonging fo trees of a warm
climate in beds of Cenczoic age are found in Spitzbergen.”

EAGER, WM. L., “Icing Studies, FF-2**, Public Roads Administration, 1944
This folder consists of a series of letters writlen 0 the Public
Roads Administration by engineers engaged in the construction
and study of icing conditions along the Alaska Highway; princi-

pally in Canada. It points out the various serisus iting areas
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ENGINEDRING XEFS-RBELORD, “"Clraving Sovw ai 2 Northesx Sirbass™,
Vol 133, Noc. i2, 25 Seplember 1885, . IT7-112

Pleniy of snow-Gandling equipmest operated &y fegaiaciz

assigned enlisisd personnel, uofer divectios of Te post enginsss

has Zen

t the Presgue Isie Airfield in norThers Maine slzays reddy
g ¥
for fraific. Trztks with one-way plows fo mosi of fhe =orx =18

- e

blowers us=¢ io boost the Snow over Sie rufmay Iighic mlere e

daz 35 Fraasw RIUZ

plo=s again push i io Se edpe of e s2afiy sixip. I plov =il
a powered vane in the wing is nsed io ool Soun the I

S

o
n

Ieft by e plows. Noles on sanw handlins af several oBer nor -
ern fieids are appendec.

GERDEL, B. %., ““The Dymamics of Lisoid Water iz
ransactions, American Geopiysical Union, ¥al. 2§, 1523

Good cafa on thermal and walsr guaniity 1 =

HUNT, HAL ¥., “"Fighiing Soow o Keap "Em Fiying T, Enpizesring Na==-

Record, Yol 129, Mo, IF, > November 1382 =, 55-135

t

With rega=d 10 fhe remowal of too= Irom Alaskan airfiaids,
the follow=ing is guotsd frem: fis 2-85cier “AIzskaxm procedare
on preparing 2nd meinfaining soow sorfaces Ix sehsizntialiy
gilferent from Sl Seseribed as Canadian zoaclics, petiags
cue 1o the different chavacieristcs of e o0 e cceuees
Dragging with the proper 2gnizment has proven 8= most =0~
cient method of fieid nintanance, with T sxcertion of 2222t
snow removal, according o our Slaskan infzrmant ¥ The
remainder of this ariicie describes snow renwow=l froe air-
fields in the Siates and In Canzds,. Briellr, B comentue s
tiat the ore Sesizabie roethod of handlies Toge no Sivesr s

is to get it off, ars keep i off, 1he ruseeys 2f 201 Horws. TEe
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means of removing snow from runways most favored are machines .
that pick up the snow and deposit it well away from the used areas.
This is usually done by plows, powered by high-tractive-effort
trucks, working with rotary blowers or other snow throwing
machines.

MULLIS, 1. B., “lllustrations of Frost and Ice Phencmena'’, Public Koads,
Vol. 1!, No. 4, pp. 61-7%, June 1930
The author ill'straies various forms of detrimental frost rhe«
nomena and discusses and presents data on volume change-
temperature cnange characteristics of water and ice; prassure
effects due to frost action; direction of heat radiation; size of soil
particle: and the amount of water available.

PAULSON, JOSEPH B. IR., “*A Methcd of Calculating the Effect of Snow on
Runoff During Rainstorm®’, Transactions, American Geophysicai Union,
1944, 5.717

Apprars to be good method; gives resulting cunoff intensity

which exceeds sum of rain and snow-melt intensities due te

storage of snow-melt in snow cover for first stages of meli.

STEFANSSON, V., ““Underground Ice in Northern Alaska®’, American Geo-
logical Society Bulletin, Vol. 42, No. 5, May 1910, pp. 337345
A description of ground ice in northern Alar 1. Four differemn

processes by which the author,..... *has seen underyround ir-
formed..... 't are described,
TABER, S., ""Pressure Phenomena Accompanying the Growth of Crystals'’, -
s g 3

Proceedings, National Academy of Sciences, Vol. 3, No. 4, April 1917,
pp. 297302

A historical study of the results of experiments made by

various investigators to determine the magnitude of force

which accompanies the growth of crystals. The author in-

cludes mention of his work and explains the pressure phenom-

ena which accompanies crystal growth.

TABER, S., **'The Growth of Crystals Under External Pressure'’, American
Journal of Science, Fourth Ser., Vol. 41, No. 246, June 1916, pp. 532-556
Discusses the phenomena associated with growth of crystals in an
alum solution and in a copper sulphate solution and relates such
crystal growth to the growth of ice crystals associated with frost
heave.

TABER, S., *‘Surface Heaving Caused by Segregation of Water Forming ice
Crystals'’, Engineering News~Record, Vol. 81, No. 15, pp. 683-4, 10 Oc~
tober 1918

A discussion of articles by J. L.. Harrison, Engineering News-

Recorc, Vol, 80, No. 9, pp. 418~420, z8 Feb. 1918, and C. D.

Norton, Engineering News-Record, Vol. 8C, No. 22, p. 1058,

30 May 1918, in which Taber disputes their cleims and pre~

sents his hypothesis on the formation of ice layers and the

couse of frost heav 2.
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TYRRELIL, J.B.,**Crystosphenes or Buried Sheets of Ice in the Tundra of
RNorthern America", Journal of Geology, Vol. 12, No. 3, p. 234, April-May
1904

Mr. Tyrreli presents theories which he thinks account for the
£ormafior of glaciars, the surface masses of ice formed each
winter by the overflow of springs and ground ice. Hec suggests
t‘rm the name ‘‘crystocrene’’ {derived from: the Greek words
“Yice't and ‘fountain'’) replace tite name **zlacier’’, and also
suggests the name ‘‘crystosphene’’ {derived from the Greek words
for **ice’* and “*wedge’’} for ground ice or the ice wedges ex-
isting below the ground surface. His theory for the formation
of underground ice is that underground flows of water have come
o the surface in the form: of springs, *‘freeze at the surface and
the ice continuing to form downward until, a few feet below the
surface, but still within the infiuence of the external low tem-
perat.re, a plane of weakness is reached in the stratified frozen
egetation or aliuvial deposit, such planes of weakness being

End

generally delermined by the presence of thin bands of silt or
ne sand..........and there the main body of the ice wedge is
ormed''. Location discussed is he Klondike couniry.

Pl ee)
ey

CHRISTIANI AND NIELSEN, **Cell Concrete on Floors®, Copenhagen, 8
Mareh 1940

the construction of ceil concrete as

CHRISTIANI AND NIELSEYN, '*District Heating Sysiems in Denmark with
Cell Concrete b
5 bulletin discusses the maiter of insulatin I t

u il concrete as a material for insulation. ;\'iosé of the
planis used as illusirations are located in Denmark.

CHPISTIAN] AND NIELSEXN, “*Circular No. 22, Cell Concretie’’, | Decem-
19
e

ropexiies and application.
t rete and

DUFTON, A. F., “*Thermal Insulation in Buildings®', Royal Institute British
Architects .Tou"nal Vol. 52, No. 3, January 1945, pp. 97-99

Use of insulation to obiain better rate of temperature use
when buildin i cold, rather than to help maintain uniform

-
-5
experiments on eifectiveness of various thi
|24

JAILLITE, W. MARKS, *‘Permalirost Research Area’’, The Military Engi-
neer, September 1947, Vol. XXXIX, No. 263, pp. 375-379

101

1
3

.

s e

i
2
£
5
B




This article describes construction by the Corps of Engineers,
D. A., of a research area rear Fairbanks, Alaska for the pur-
pose of studying the effect of permafrost (permanently frozen
ground) on various types of foundations, using different kinds
of insulation, piling, graveli fills, etc. Some of the difficulties
of construction are described, including what happens when
flowing artesian well is obtaired when drilling for water
through the frozen ground.

JAKOB, M. and HAWKINS, GECRGE A., ‘'Elements of Heat Transfer and
Insulation'’, John Wiley and Sons, Inc., New York, 1942
This book discusses three kinds of heat transfer: cenduction,
convection, and radiation, separately and in combinations.
Chapter I is devoted to basic property of thermal conductivity
with particular attention to practical insulation.

UNIVERSAL ZONOLITE INSULATION COMPANY, '*Zonolite Concrete
Manrual'’, Universal Zonolite Insulation Company, Chicago, Illinois, 1945

This manual describes zonolite concrete aggregate and its

various densities, compressive strengths and insulating

values of various mixes. Specifications for mixing, placing,

curing and drying, as well as specifications for use as roof

fill and notes on precast zonolite blocks and laboratory test

reportis are included.

MAPS, MAPPING, AERIAL RECONNAISSANCE

AMERICAN SOCIETY OF PHOTOGRAMMETRY, **Manual of Photogramme-
try*', Pitman Publishing Co., New York~Chicago, 1944, 819 pp.
This bock discusses the following subjects: Principles of
Surveying; Photogrammetric Optics; Cameras; Photographic
Mission; Materials and Laboratory Technique; Geomeliric
Characteristics; Stereoscopy; Interpretation; Radial Plotting
Methods; Photographic Mosaics; Stereoscopic Mapping Methods;
Analytical Computations; Mapping from Oblique Photographs;
Field Inspection and Completion; and Training and Application.
Includes numerous photographs, maps and drawings.

ASK, REYNOLD E., **Fundamentals of Photogrammetric Engineering'’, En-
gineering News-Record, Vol. 133, No. 24, 14 December 1944, pp. 84-89

This article considers topographic mapping including the use

of varicus types of plotting equipment and methods such as

the stereocomparagraph, the KEK plotier, the Brock process

and the multiplex equipment; and railitary mapgping including

the Tri-Metrogon method, the continuous-sirip camera, and

night photography.

BELCHER, DONALD J., **The Engineering Significance of o0il Patterns’,
Engincering Experiment Station, Purdue University, Lafz -« te, Ind., Decem-
ber 1944, Reprint No. 13 from Proceedings, Twenty-third Annual Meeting,
Highway Research Board, November 1943

The term soil pattern is used in the comprehensive sense that

102

%

Lt

L0 R

»

gt M

T R RN
v

na

ERTER




;Y

i \} I gy e wine
M - "

1ty
i

ik

ot o itas

W s e g

e

ot G

o

R

P W pminttint €2 e

AL

mm!_'jq, R R O b

includes not only the ¢nlor pattern of soils but the numerous
other factors recorded in an aerial photograph that are in-
fluenced by the soil. When properly evaluated, they indicate
the enzineering properties of the soil. A number of extersive
soil areas are described in detail and test data showing their
uniformity are presented. Photographs of these areas are
included to illustrate their respective patterns.

BELCHER, DONALD 7., ‘'ldentiiying Landforms ard Soils by Aerial Photo-
graphs'*, Proceedings, Thirtieth Annual Road School, Purdue University,
24-26 January 1944, Extension Series No. 56

Information on the engineering characteristics of soils can

be obtained from aerial photographs providing a background

of knowledge concerning the area being studied is available.

The land form is the key to the type of parent material and

the parent is the key to the general physical properties of

the soil. Factors observed in xnalysis of acrial photographs

include relief, drainage pattern, erosion, color pattern,

vegetative cover, and land use. Bibliography.

BELCHER, D. J., **The Development of Engineering Soil Maps*', Engineer~
ing Bulletin, Purdue University, Vol. XXV, No. 2, March 1943, pp. £6-92
Engineering soil maps are made to indicate areas in which
similar engineering soil problems can be exrected. They are a
source of information concerning soil types and drainage for
planning highways and other construction projects.

EARDLEY, A, J., “*Aerial Photographs and the Distribution of Construction-
al Materials®’, Froceedings, 23rd Annual Meeting, Highway Research Boardg,
1943, pp.557 to 568

Sources of data on the distribution of constructicnal materials

in an area are contained on soil maps and geologic maps; and

aerial photographs should be considered as another form of map

for distributicn studies. Since detailed soil and geological maps

are not available everywhere; aerial photographs may be the

only source of information preliminary to field surveys. Aerial

photographs may best be interpreted by considering them as

soil or geologic maps. Soil and geoclogic maps are briefly de-

scribed and their relation to aerial photographs is illustrated.

The examples contained in this report demonstrate the great

utility of aerial photographs in mapping soil types as well as

hard rock Iormations.

FROST, ROBERT E., ‘‘Identification of Granular Deposits by Aerial Photo-
graphy'’, Proceedings, Twenty-{ifth Annual Meeting, Highway Research
Board, 1945, pp. 116-129

This paper discusses the techniques usea to interpret granulxr

materials irom aeriai photographs. This method of gramlar

surveying is of great imiportance to highway and airport engi-

neering because good sand and gravel are always at a premium

whether it be as a source of borrow for subgrade improvement,

base courses, for concrete aggregate, or for location purposes.
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Since the average patiern produced by granular materials is one
of the easiest to identify, it is possible to make an air~photo sur-
vey of an exceedingly large area in a very short time.

FROST, ROBERT E. and MOLLARD, J. D., **New Glacinl Features Identi- -
fied by Airphotos in Soil Mapping Program'’, Proceedings, Twenty-sixth
Annual Meeting, Highway Research Board, 1946, pp. 562-577
At the outset of the current soil mavping progrem, from aerial
photographs of the State of Indiana, certain glacial air-photo
patierns were found to be very complex and, as a res', an
endeavor was made to trace the glacial features which have
complicated the patterns. The {irst part of this paper discusses
the areal soil mapping program and how it is being done from
aerial photographs. The common bedrock and glacial patterns
are discussed and illustrated so that the reader may better
undexrstand the complex patterns. The remainder of the paper
discusses many of the complex patterns and the glacial fea~
tures which cause them to be developed.

FROST, R. E., **The Use of Aerial Maps in Soil Studies and Location of
Borrow Pits*’, Purdue University, Reprinted from Kansas Engineering Ex~
periment Station Bulletin 51, 1 July 1946

This article deals with the use of aerial maps in so0il studies

as indicated in the title. It points out that one of the chief

advantages of mapping soils from aerial photos lies in the

fact that detailed soil maps cannot be made in any other way

at a comparable cost, or made as efficiently irom the stand-

point of time. The basis for this is that soil and rock patterns -

are repetitive in their natural environment which means that

any two materials derived from the same soil or rock pattern

material, under the same climate and both occupying the same

relative topographic position, will have similar soil profiles,

engineering properties, native vegetation and air-~photo pattern.

Other requirements are that the photographs be of good guality

so that stereovision is possible. The pamphlet is well illus-~

trated with photographs and soil maps made from the adjoining

photographs.

HARDEN, M. J., **Use of Stereoscopic Methods in Preparing Topographic
Maps from Aerial Photographs®’, Proceedings, 23rd Annual Meeting, High-
way Research Board, 1943, pp.552-4

This paper describes the preparation of topographic maps by

the muitiplex instrument. The process involves the use of

aerial photographs to form true scale stereoscopic models

of the terrain in which the necessary measurements for posi-

tion and elevation can be made much more rapidly than similar

determinations can be made by survey parties operating in the

field. The process has many other advantages not cshared by

the customary way of making maps in the field and lends itsel

well to the mapping of areas through which it is proposed to

locate new highways, particularly those routed through moun-

tainous regions.
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. HITTLE, J. E., **'The Use of Aerial Photographs in ldentifying Granu-
lar Deposits and Other Soils'’, Engineering Bulletin, Purdue University,
Vol. XXVII, No. 2, March 1943, pp.79-86

A general review of the use of aerial photographs in deal-

ing with highway location problems, especially in Indiana.
A discussion is given of the means of locating granular de-
posits by the proper interpretation of information contained
: on aerial photographs.
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HITTLE, JEAN E., *'The Application of Aerial Strip Photography to High-
way and Airport Engineering*’, Proceedings, Twenty-sixth Annual Meeting,
Highwvay Research Board, 1946, pp. 226-235

This paper presents a method of gathering pavement perform-

ance data by the use of aerial strip photography. This method of

aerial photography offers a quick, convenient method of making

a permanent record of the essential features of pavement perform-

ance that heretofore could only be obtained by visual inspection

in the field.

JENKINS, D. 5., BELCHER, D. J., GREGG, L. E. and WOODS, K. B., **The
Origin, Distribution and Airphoto Identification of United States Soils, with
Special Reference to Airport and Highway Engineering*’, Technical Devel-
opment Report No. 52, May 1946, 202 pp. and 63 plates, UU. S. Dept. of Comn
merce, Civil Aeronautics Administration

A comprehensive report describing the various soil and : naterial

deposits in the U. S. accompanied by 2 map showing their cis-

tribution; and application of the daia to airport developmant.

PARVIS, MERLE, **Development of Drainage Maps from Aerial Photo-
graphs®®, Proceedings, Twenty-sixth Arnual Meeting, Highway Research
Board, 1946, pp. 150-163

This paper reports the developmeni of techniques for com-~

piling drainage maps of fine detail from aerial photographs

of the several counties in Indiana. The air photos used for this

work were taken in 1937-1943 in connection with the United States

Department of Agriculture map program.

RAUP, HUGH M., **'Botanical Problems in Boreal America I and II'*, The
Botanical Review, Vol. 7, No. 3, pp. 148 to 208, March 1941; Vol. 7, No. 4,
pp. 209 to 248, April 1941

The author emphasizes the difficulties encountered in attempting

to classify foresis or to present logisal argumenis for the ex-

istence of 2 particalar plant association in 2 given location.

This paper is principally a review of literature of approximate-

ly 250 papers and 2 statement of the author's opinions of the

other investigators® concepts end methods. The paper gives a

very technical discussion of the origin and distributior of flora.

A short section of the paper is devoted to a discussion of stone

polygons. Briefly, in order to have stone polygons, no vegeta-

tion can be present during their development. Thus, if both

stone polygons and vegetation are present, the vegelative cover

is comparatively recent. There is also a discussion of plant
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succession, Mapping of vegetation by air photos and the construc=
tion of cover type maps from aiv photos is discussed.

SPURR, STEPHEN H,, **Aerial Phofographs in Forestry'’, The Ronald Press

Co., New York, 1943
Although the basic theory of the application of photographic
techniques 0 forest inventory was first worked cut by
Europ=an investigators in 1925, Canadian foresters have em~
ployed air photos for timber cruising on a large scale since
1929, It was not until World War II that the use of aerial photo-
graphs in forestry was serisusly underiaken in the United States,
This book, written by a forestry professor at Harvard, is
intended essentially as a text [or advanced forestry studenis
having a kinowledge of the fundamentals of silviculture and
mensuration. A considerable portion of the publication is
devoted to fechnique and methods of photo-interpretation ap-
plicabla to forest management which is of interest only to a
trained forester. However, chapiers on the elements of photo-
grammetiry, techniques and principles of photo~interpretation,
and especially a detailed discussion of photography specifica-
tions are of definite value to air-photo interpreters in any field.

U. S. GEOLOGICAL SURVEY, ‘‘Photo Interpretatiion of Vegetation in the
Tropical Pacific Area and Its Use as an Indicator of Kind of Ground'’, Engi-
neering Notes No. 20, August 1944, prepared under direction of Office, Chief
of F.agineers, Military Intelligence Division, Restiricted

This paper is a compilation of such informatioa ou fropical

Pacific forests and culfivated crops as may be of military

value, particularly to engineers. The illusirations include

aerial photographs of most of the described vegetation types;

these are mounted by pairs so that they can be studied under

the stereoscope.

WALLACE, ROBERT E., **Cave-In or Thermokarst Lakes in the Nabesna,
Chisana, and Tanana River Vallevs, Eastern Alaska'’, Permafrost Program
Progress Report No. 4, 1946, U. 5. Dept. of Interior, Geoslogical Survey
Report on a study to develop criteria to be used in determining
permafrost conditions by means of aerial reconnaissance. The
present study of cave-in lakes in the Nabesna, Chisana, and
Tanana River valleys of eastern Alaska is part of an investi-
gation of parmafrost by the Geological Survey.

WAR DEPARTMENT, “‘Interpretation of Aerial Photographs'’, Technical
Manual No. 5-2456, 31 December 1342, Restricted
The purpose of this chapter is to familiarize the student with
the appearance of general terrain features on aerial photographs.
This knowledge is essential for all those who use aerial photo-
graphs for tactical purposes as well as for the interpreter who
studies them fo discover information concerning the snemy.

WAR DEPARTMENT, ‘*Aerial Pnotography Miiitary Applications’, War
Department Field Manual, FM 30-21, 22 September 1944
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The purpose of this rnanual is o describe in general terms
aerisl vhotography and its application to military operations

in modern warfare as it relates to air, ground and naval forces.
it p. ~vides the basic doctrine for the procurement. production,
and explnitation of aerial photography.

WOCDS, K. B., iIETTLE, JEAN E. and FROST, R. E., ‘“Use of Aerial Photos
in the Correlation Between Permafrost and Soils**, The Military Engineer,
Vol. XL, No. 277, November 1948

This article gives a brief discussion of the methods and resuits

obtained in the use of air-photo pattsrns to identify soils and perma-

frost for site selection, thus concentrating field reconnaissance on

the best sites available. It is based upon three years® field work

by Purdue University in Alaska, under contract with the Corps of

Engineers, St. Paul District Office.

P MIXTNG

CAPPS, STEFHEN R., **The Kantishna Region, Alaska®*, U. 5. Geological
Survey Bulletin 687, 1919
This bulletin covers an area bounded by the Alaska Range on the
south, the Tanana River on the north, the Nenana River on the
east, and the lower Kantishna River on the west; the area lies
batween the village of Nenana and Mt. McKinley. Field work was .
done in 1916. The geography and geology of this area were under~ .
taken in 1916 because the Alaska Railroad was being buiilt adjacent ;
to this area, and it was anticinated that mining activity would
- be greatsy increased. Toal as well as gold, silver and antimony
was found.

COLLIER, A. J., **Gold Placers of the Seward Peninsula'', U, 5. Geological
Survey Bulletin 328, pp. 40-119, 1908
Gen2ral introduction to area and history of exyloration presented.
General cutline of physiographic features discussed, i. e., shore-
line, mountainous regions, and drainage characteristics. Good
report although primarily of a reconnaissance nature. Fairly
complete geologic map included.

H
:

MERTIE, I. B. JR., “‘Geology of the Eagle-Circle District, Alaska*’, Geo~
logical Survey Bulletin 81&, Dept. of Inierior, 1930
This bulletin covers the area along the Yukon River between
Circle and Eagle, from Circle upstream to the United States :
boundary. This bulletin discusse~ the geography and geolegy -
as well as climate and mining in an area whicn kas been very
active as & gold mining region since 1857. The work is based
on field work by the writer in 1925 and includes references to
statements from all prior geology work in this area. Itis
illustrated with many photographs and diagrams. A very brief
reference to permafrost indicates that it has resiricted the .
circulation of the deeper groundwaier.
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MERTIE, J. B. JR., **"Mineral Deposits of the Ruby-Kuskckwim Region,
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Alaska'', Geological Survey Bulletin 364-C, 1936
This bulletin discusses the geography and geolegy in connection
with the minerai resources of the Ruby-Kuskokwim region in
west-central Ala~ka between the Yukon anc Kuskckwim Rivers.

MOFFIT, FREED H., "'Geology of the Nuizotin Mountains, Alaska', Geologi~-

cal Survey Bulletin 933-B, 1940, pn. 103-174
This paper deals primarily with the geology of the part of the
Nuatzotin Mountains exterding southeastwarc from the Nabesna
River to Beaver Creek and the boundary beiween Alaska and
the Yukon Territory., This area includes the Nabesna gold
mine, on White Mountains, and the Chisana placer~gold distric.
near the head of the Chisaca River, both of which huve been
important producers of gold. The field work represented on
the geologic map was parily a revision of work previously done
by the writer and others and partly an extension of mapping
ints areas hitherto unmapped.

MOFFIT, FRED H. and MERTIE, J. B. JR., **The Kotsina-Kuskulana Dis-
trict, Alaska'’, Geological Survey Bulletin 745, 1923

A geological survey to determine, examine, and map in detail

copper~bearing areas which give premise of yielding commer-

ciai cres. Survey was made in the Xotsina-Kuskulana district

in the part of Alaska known as the Copper River region. It

lies at the west end of Chitina Valley on the southwest slope of

the Wrangelli Mountains.,

MOFFIT, F. H., “‘Geology of the Nome and Grant Central Quadrangles- -
Alaska', U. S. Geological Survey Bulletin No. 553, pp. 53-54, 1913

Restatement of Tyrrell's description of *‘Crystosphenes or

Ruried Sheets of Ice in the Tundra of Northera America™.

SMITH, P. 5. and MERTIE, 1. B, JR., “*Geology and Mineral Resources of
Northwestern Alaska™, U. S. Geological Survey Bulletin 815

Introduction, past and present reports, including discussion

of authors® trips, is included. Covers relief and drainage of

{1) general features; (2} Koyukuk plateaus; {3) Brooks Range

province; (4) Arctic plateaus; and {5} Arctic coastal plzin.

Description of climate, vegetation, wildlife, and population

included. Good {opographic and geologic reconnaissance maps

of area. Many photos that are of value in description of text.

NAVY

DEPARTMENT OF THE NAVY, *“‘Geologiczl Reconnaissance of Maybe Creek
-=< Ikpikpuk == Colville River Area, U. S. Naval Petroleum Reserve No. 4,
June, July, August 1943, Party No. 3%

This article briefly discusses the difficulties of working areas

and recommendations for future work.

DEPARTMENT OF THE NAVY, **Geological Reconnaissance of Sentinel Hill
Area, U. S. Naval Petroleum Reserve No. 4, Party No. 1, June, July, August
1945
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. This article briefly discusses the plan of work, vquipment used,
logistics relafed to moving personnel to £nd from field, and
recommendations as to future work.

DEPARTMENT OF THE NAVY, **Naval Construction Battalion Detachment
1058, Summary Report on Cold~Weather Qperations, Departinent of the
Navy at U. S, Naval Petroleum Reserve No. 4"
This is a report by S. H. Foik made in February 1946 from
information compiled from reports made by various personnel
attached 0 NCBD 1058, covering operations in Naval Petroleum 1
Reserve No. 4 during the winter 1944-45. A Caterpillar D-8
tractor when winterized becomes very satisfactory by increas-
ing the traction by cutling holes in grouser plates to clear
packed snow and replace the top carrier rollers with wooden
beams to carry the tracks. The weasel is a very effective
vehicie for travel over Alaskan arctic terrain. However, the
transmissions are tno light and the vehicle is pot sturdy
enough for long cross country trips over rough terrain. There
is also a discussion of the operation of bobsleds, wanigans
and arctic clothing together with some observations regarding
sled-freighting operations.
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DEPARTMENT OF THE NAVY, *‘Geological Reconraissance »f a Part of
the Chandler River, Alaska, U. S. Naval Petrolaum Reserve No. 4, Party .
No. 5, August-Sepiember 1945*
Discusses equipment and methods used in doing ground geological
work. Includes a description of the area. Ii is po._ated out that

. aerial photography, preferably vertical, affords great assistance
in this type of work.
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DEPARTMENT OF THE NAVY, *Geological Reconnaissance of Ninuluk -~

Prince Creek Areas, U. S. Naval Petroleum: Reserve No. 4, Party No. 4,

June, July, August 1945" i
) Discusses equipment and methods used in doing ground geclogical
: work. Includes a description of the area. If is pointed out that
aerial photography, preferably vertical, affords great assistancs
in this type of work.

DIRECTORATE OF ENGINEER DEVELOPMENT, *‘Report on Snow and Ice H

Data’, Dept. of National Defense, Ottawa, Canada 2
This article deals principally with snow and ice as a function
of hauling and sleigh roads. Describes the various iypes of ?
snow and ice roads with a discussion of maintenance and con-
struction methods. Also discusses the fundamentals of ron-
struction and survey. Partl discusses briefly construction
and maintenance of winter roads; Part If discusses preparation
and mazaintenance of airfields in winter; Part II discussas ice
as a winter highway; Part IV discusses use of explosives in
blasiing ice, particularly ice jams.

FAGIN, K. MARSHALL, “*Petroleum Development in Alaska®, from The
Petroleum Engineer for August, September, Octoher, and December 1947
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A series of articles on the Navy's explaration for oil in Naval
Petrolsum Reserve No. 4. Articles entitled:

1. il Prospecting in Alaska

Z. Exploration in Alaska

3. Drilling Problems in Alaska

4. Economics of Alaskan Exploration.
These articles contain valuable information regarding the area
north of the Brooks Range.

FORAN, WILLIAM T., Lt. Comdr., CEC, USNR, **Geological and Geophysi-
cal Report Concerning the Potential Oil Possibilities of the Umiat and Cape
Simnpson Areas of Naval Petroleum Reserve No. 4 in Northern Alaska',
May-September 1945

Discusses aerial photography, electrical surveys at Umiat Well

No. I and Simpson Gore Hole No. 11, temperature survey at Umiat.

RUNT, RALPH W., Capt.,CE, *"Report of Operation Nanook®, Arctic Re-
search Section, The Engineer School, Fort Belvoir, Va., December 194¢€
This report is a detailed acccunt of an arciic expedition con-
ducted by Navy Task Force 63 in which Army, Coast Guard,
Weather Bureau and other personnel participated fo cbtain
military and scientific information for use in planning fulure
polar operations. Operations were conducted in the eastern
Canadian Archipelago and at North Star Bay in northwest Green-
land near the village of Thule. The report is liberally illus-
trated with maps a2nd photographs. In connection with the opera-
ticns conducted, reference is made to the permanently frozen
s50il beneath un active layer of surface soil.

MARTI, E. 7., Lt,, USNR. **Opzrations Report, Seismograph Exploration
in Naval Petroleum Reserve No. 4, Alaska, June to September 1945, De-
pariment of the Navy
This article discusses equipment and methods of operationocf a
seismograph party operating in Naval Pe’roleum Reserve No. 4.
Recommendations as to modifications for future work zre included.

PHYSICS AND CHEMISTRY

ANDERSON, A.B.C., FLETCHER, 3. E., and EDLEFSEN, N. E., **Soii~
Moisture Conditions and Phenomena in Frozen Soils*’, Transaclions, Amer-
ican Geophysical Union, Pt. 2, pp. 355-371, November 1942

A theoretical discussion of experimental methods of measuring

the temperuture at which soil meisture ireezss; interrelztions

among the thermodynamit variables of state unier different

conditions of freezing soil moisture; generalized treatment

of the effect of pressure on the freezing point, and its appli-

cation {o reiatively moist soils -~ generalized Clausius-

Clapeyron equation; and movement of soil moisture in reia-

tion to freezing phenomena in soils. Bibliography.

ANDERSON, 1. G., **Solifluction, A Gomponent of Subaerial Denudation™,
Journal of Geology, Vol. 14, No. 2, pp. 91-112, February-March 1906
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Description of and climatic featares whick casse e slox

moving of soil from higher o Iower grous? by solifiuction

{Gerived from solum -~ *"50il** and flueve -~ i How™}j iz

the subglercial climate of the Falkiand Islands, B Rockr

Mountaing, Spiizbergen and Seancinavis. -

ATKINSON, H. B. and BAY, C. E., “Some Faclors &¥feciing Frost Peaelra-
tion'", Transactions, American Geopkysical Urion, PL 3, pp. 535-347, 1540
Fesulis of Held experimental chudy io delorming hy pifaci of
derpth and density of snow cover 2ng depth of siraw cover o= :
deptt of irost penstration in plois of grou=d. Comirol nisis were
kept iree of snow.

BAVER, L. D., **Sail Paysics™, pp. 153-1535 sxd 275-289, New York, Joix
Wiley and So=s, 1940, 370 pp.
Discussion of effacl of freezirg 222 Jawing o2 501l agpressiies;
relation of scil color io temperaturs; thermmal properties of soils
{specific heat, thermal conduclivily, Teal capmcity, Do Suffa-
sivity}); Seory of Read flow; so3l factors aifeciizg keal coninciante;
ang daily ant seasonal changes is 3ol temperaiuve. Bitilsgrashy.
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BERGGREHN, ¥. P., ""Prediciions of Temperafure Dislritaites in Frozes
Soils®, Transsciions, American Geoflysical Unicn, PL 3, pp. 7I1-77, 1943
Theoreiical analysis of temperaiure disiridbution In froves soiis.
Inciuded are: a=zalysis of ax idealized sysier, soiziios of ex-
amypies, and special adapialzoss of Se azalysis,
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- BOD%!#.E?, G: B.L-:ém!, P. R., “Thenmoelecizic Mpiiod of Defermining
ca. Vol 2, po. 65-71, 1937
T&e&z&msh&mhdm’vse‘zaﬁa
delezmining freezing poinis ci scils Sy meanz oI B Be&z:.
: measuremest of freexing poizls. Experimextzldetaon Ba - -
effect of precocling lemperalures on S iveezing poist ad ’
c¢ata on freezing point depressisn-<moisiare coxtent relaiice-
ships are givez.
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BOUYOULCCS, G. 3., ""Classificatiss and Meaeuverment of Tz [Hifarent
: Forms of Waler in Soil by Msans of e Diltiomater Method™ Afickizs
Agriculiursi Collegs, Experiment Shilon, Technical Balleiiz No. 38, Sep-
tember 1917, 48 op.
The azBior discasses S prineisis of o Silzlomeisr mathad,
and iis use In deleromining uz’em‘-au‘_':@oif‘zea;i‘ﬁ;
adsorbed, and combined waler: Sescribes The apperaias (Gila-
tometer} and procedare used; and Frefesit experimenial Sala
giving e per Cent unfirsezalie wiler 2% varicss temperzisres
for Gifferent soiis. Ee alss preseris Sala showing volohescha=ss
temperaiare relationchipe: the cffoct of sells on S ame==t of
iree:a%%e waler; £nd fie relztionchin hefveen fexizre 223 -
= ifreezable waler.
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BOUYOUCOS, G. J. and MCCOOL, M., M., "Further Studiec on the Freezing
Point Lowering of Soils'’, Michigan Agricultural College, Experiment Sta~
tion, Technical Bulletin No. 31, November 1916, 51 pp.

A test method and procedure, and the pri .iple of that methed

of determination of freezing point lowering of soils is dis-

cussed, and experimental data are presented. The author dis-

cusses the relation between freezing point and weight of solid

matter and osmotic prassure; significance of unfree water on

determinaiions; and the effect of successive freezings on lower-

ing the {reezing point of soil.

BOUYOUCOS, G. J. and MCCOOL, M. M., **The Correct Explanation for the
l.eaving of Soils, Plants and Pavements'', Journal of the American Socicty
of Agronomy, Vol. 20, ¥o. 5, pp. 480-491, May 1922

Three different types of heaving are described and an

explanation of the causes of ° 0°' eaving is given. The form-

ation of ‘ce crystals and the mno.ement of soil moisture asso~

clated with crystal formation are discussed.

BCUYOUCODS, G. 7., ‘*‘Movement of Soils Moisture from Small Cepillaries
to the Large Cepillaries of the Soil Upon Freezing®', Journal of Agricultr -
ral Research, Vel. 24, No. 5, pp. 427-431, 5 May 1923
The author presents data showing the effect of alternate freez-
ing, thawing, stirring and sianding on the {reezing point deprez~
sion of soils. From the data, ha arrives at a hypothesis on the
. movement of moisture from the small to the large capillaries.

BRIDGEMAN, P. W., *Effect of Pressure on the Freezing Point of Watexr'’,
Smithsonian Physical Tables, Smithsonian Miscellaneous Collections, Vol.
71, p. 200, 1921

T~ble showing the ‘‘Effect of Pressure on th . rrezing Point of
Water'',

CARSLAW, H. S., “‘Introduction t the Mathematical Theory of the Conduc-

tion of Heat in Solids'’, Gover Publications, New York, 1945
Includes a discussion of all the important boundary problems
associated with the eqoation of conduction. In Chapter I the
differential equation ¢f conduction is obtained and some
general theore~'s as to its solution are esiablished. Chapter
Il deale with Fourier’s ring. The next 2 chaplers nre aevoted
to inear flow. Chapters V and VI deal with 2-dir. - sional
prablems and flow of heai ‘n a rectangular paralizlepiped,
Chapter VII deals with the circular cylinder, Chapter VIII
with the sphere and cone, Chapter IX with sources and sirks,
und Chapter X wil. Green's functions. Chapter XI deals with
the use of contour integrals in the solution of the equation
of conductance, and Chapter XII deals with the use of
integral aquations in the solution of the squation of co* “uc~
tance.

JAKOB, M. and HAWKINS, GEORGE A., ‘**Elements of Heat Transfer and
Insulation®’, John Wiley and Sons, New York, 1942
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This boo” liscusses three kinds of heat transfer; conduction,
convection, and radiation, separately first and in combinations.
A chapter is devoted to the basic property of thermal conductiv-
ity with particular attention to practical insulatiors. Unsteady
state equations are made clear to the student by some graphical
representations, Dimensional analysis is dealt with in the

most elementary manner. Some applications of hest transfer in
experimental engineering and the interdependenc:: of heat trans-
fer and surface friction form the subject of the last three chap~-
ters.

SCHACK,ALFRED, ‘‘Industrial Heat Transfer'', John Wiley and Sons, Inc.,
New York, 1933 {Translated from the German by Hans Goldschmid$, Dr.~
Ing. and Everett P. Partridge, Ph.D.)

This book discusses {a) The three ways in which heat is trans-
ferred and the surface conductance; {b) Analysis of the three
mechanisms for heat transfer; {¢} Calculations for heat ex-
changers; (d) Heat transfer in industrial furnaces; (e) Heat
transmission and pressure drop; (f) Numerical examples in
heat transfer; (g) Compilation of the most important equa-
tions for heat transfer; and (h) Important physical constants
for heat transfer.

s. RAILKOADS

BESXOW, GUNNAR, **Soil Freezing and Frost Heaving with Special Appli-
cation to Roads and Railroads'’, The Swedish Geological Society, Series C,
No. 375, 26th Year Book No. 3 ~~- Translated by J. O. Osterberg. Pub-
lished by the Technological Institute, Northwestern University, Evanston,
Iil,, November 1947

Dr. Gunnar Beskow has devoted most of his life to the study
of frost action o” soils. This publication is 2 summary of his
studics of the subject up to 1935 and is perhaps the only com~
plete treatise on frost action. It contai.s a historical intro-
duction and discussions of the siructure of frozen soil, the
process of soil freezing, heaving caused by the freezing of
water in the scil or suction of water to the frost line, capil-
larity, permeability, groundwater, ground temperatures, and
calculr ‘ion of frost depth in soils.

CAPPS, STEPHEN R., *'Geology of the Alaska Railroad Region'’, U. 5. Geo~
logical Survey Bulletin 907, 1940

Describes geology and geography of area 140 miles wide and
450 miles long from north to south reaching from Gulf of
Alaska northward into Yukon basin. In:ludes iliustrations and
maps.

W uL, E.M.M., Chief Engineer, **Memo Re Perpetuaily Frozen Suosoil Ob-
servations in the Vicinity of the Hudsven Bay Railway®’, Canadian National
Railways, Winnipeg, Manitoba, Canada, 29 March 1940

et e—

This article deals with perpetually frozen subsoil in the regions
of the Province of Manitoba principaily encountered during
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construction of a railway. 1t is pointed out that the scuthern
boundary of permafrost exists somewhere between latitude
54930® and 55%0' in Manitoba. Permafrost in this area may
exist in the form of islands. North of 56°30* latitude, perma-
frost and tundra vegetation are continuous. There is a table
showing thickness of permafrost in various parts of Mani-
toba, Norﬂgvest Territory, and the Yukon Territory.

t. REFRIGERATION

CARPENTER, MARTIN R., **Building Ice Skating Rinks'’, Refrigerating
Engincering, Vol. 21, p. 334, May 1931
This article discusses various design and operating factors in-
cluding cooling loads for winter and summer.

HERTER, CHARLES H., **Design of Ice Skating Rinks'’, Heating and Venti~
lating, Vol. 43, No. 4, April 1946, pp. 57-62

This article reviews the construction features of some rinks,

analyzes operating expenses, and financial returns, presents

data of value io those interested in ice skating rink design.

REFRIGERATING DATA BOOK, *‘Storage Below 32°9F"", American Society
of Refrigerating Engineers, 1943, p. 174

A short article including a table on latent heat of freezing load

and a table on conductivity of insulating materials.

REFRIGERATING DATA BOOK, *‘Chapter 20 ~- Evaporators and Freezing
Systems'®, American Society of Refrigerating Engineers, 1940, pp. 279-284
This chapter deals with various types of evaporators and
freezing systems and discusses the design of the heat trans-
fer equipment. Numerous tables give information such as
the linear feet of 1-1/4-in. pipe per ton of ice making capacity
and the theoretical length of pipe cirzuit and sther similar in-
formation needed in the design of heat transfer equipment.
Other parts of this data book deal with refrigeration cycles,
fundamental data, industrial systems, domestic and commer-
cial systems and air conditioning systems. Chapter 11 deals
with load calculatiors.

u. ROADS AND TRANSPORTATION

AARON, HENRY, “Frost Heave in Highways and Its Freventior'', Public
Roads, Vol. 15, No. 1, pp. 10-25, Marzh 1934

Soil profiles in which frost heave has been cbserved, and

subgrade, base and drainage designs which have been used

to prevent frost heave are discussed and illustrated.

ALASKAN DEPARTMENT (J. S. Army, Alaska), **Reconnaissance to De-
termine Feasibility of Winter Operation «f the Richardson Highway in
Alaska’’, 20 D~cember 1943
An informai report on the feasibility of keeping the Richardson
Highway open for freighting operations during the winter season,
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the problems to be encountered in such an undertaking, and the
considerations involved, from an engineering standpeint.

BEKKER, M. G., ‘**Fundamentais of Soil Action Under Vehicles®', Part Twq
Technical Memorandum No. 8, National Research Council of Canada, Asso~
ciate Committee on Soil and Snow Mechanics, Ottawa, Canada, June 1947

This paper presents a mathematical analysis of the stability

of a model representing wheel or track of a moving vehicle.

The proposed method of determining a trafficability curve is

based on accepted theories of soil mechanics and represents a

continuation of the work described in Technical Memo No, 6.

A cohesionless medium and the stability of » single wheel or

a single track shoe with or without grouser is alone considered.

The proposed method, however, is general in scope, and may be

easily extended over cohesive soils and several wheels and

shoes.

BESKOW., GUNNAR, **Soil Freezing and Frost Heaving with Special Appli-
cation t. Roads and Railroads®’, The Swedish Geological Society, Series C,
No. 375, 26th Year Book No. 3 -~ Translated by J. O. Osterberg. Pub~
lished by the Technological Institute, Northwestern University, Evanston,
111,, November 1947

Dr. Gunnar Beskow has devoted most of his life to the study

of frost action of soils., This publication is a summary of his

studies of the subject up to 1935 and is perhaps the only com-

plete treatise on frost action. It contains a historical intro-

duction and discussions of the struecture of frozen soil, the pro-

cess of soil freezing, heaving caused by the freezing of water

in the soil or suction of water to the frost line, capillarity, per~

meability, groundwater, ground temperatures, and calculation

of frost depth in soils.

BOUYOUCOS, G. J. and MCCOOL, M. M., **The Correct Explanation for the
Heaving of Soils, Planits and Pavements®’, Journal of the American Society
of Agronomy, Vol. 20, No. 5; pp. 480-491, May 1928

Three different types of heaving are described and an explanation

of the causes of frost heaving is given. The formation of ite

erystals and the movement of soil micisture associated with crystal

formation are discussed,

BURTOCN, VICTOR R., **Appi zation of Soil Science to Highway Engineer-
ing®', Roads and Streets, Vol. 71, No. 5, pp. 163-5, May 1931

General discussion of correction, prevention of heaves and

treatment of hoils. Includes illustrations showing location of

frost uction area with respect to soil profile.

CASAGRANDE, L., **Ler~ons from Frost Damage to Roads*', Roads and
Bridges, {(Canada), Vol. 30, No. 2, p. 100, February 1942

An abstract of Casagrande, L. **What has the Frost Damage of

Last Winter Taught Us*®, Strasse, 1940 7(9/10) 193-201.

CLARK, K. A., **Some Examples of Frost Boils Occurring on Alberta
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Bighways*’, Canadian Engineer, Vol. 69, No. 11, pp. 7-10, 10 September
1935
A discussion oi the physics of Irost heaving; the conditions under
which heaving does not occur; the relation of seil classification
type to heaving; and & descrigvtion of frosi boil occurrences with
illustrations of soil profiles in which frost beils occur.

CLARK, A, C., “The Alaska Highway -~ Effect of Climate and Soils on De-

sign'’, Civil Engineering, Vol. 13, No. 5, May 1943, pp. 209 to 212;

Western Construction News, Vol. 18, March 1943, pp. 105 to 109
This paper explaing the unusual soil and climatic conditions that
were encountered during construction of the pioneer road for the
Alaska Highway and their effect on design. It discusses the
difficulties encountered in construction on permanently frozen
ground or ice close to the surface immediately under a heavy
insulating layer of moss or grasses; on layers of ice and frozen
soi: occurring at depths of 3 {t or more; and where an ice condi-
tion Known as *‘glaciering®’ exists. Includes several photos.

EAGER, W. L. and FRYOR, W. T., *Ice Formation on the Alaska Highway"’,
Public Roads, Vol. 24, No. 3, pp. 55-74, January-February-March 1945

A treatise on the formation of surface ice. Includes discussion

of factors associated with icing and metiiods to preven: or reduce

icing on new construction.

ENGINEERING NEWS-RECORD, **Mitigating Frost Action on Road Surface”’,
Engineering News-Record, Vol. 104, pp. 1021-1023, 19 June 1930
A staff review of and extracts from the report of the Commitlee
on Subgrades and Pavement Bases, 1930 convention of the American
Road Builders Association., Discussed are: surface damage from
freezing and thawing; granular sub-bases; and drains and backfilled
trenches.

ENGINEERING NEWS-RECORD, **Building the Alaska Higoway®®, Vol, 129,
No. 12, 17 September 1942, pp. 4~5

A short article on the construction of a pioneer road for the

Alaska Highway. Includes several photos of the road, bridges

and contractors® camps.

ENO, F. H., **The Influence of Climate on the Building, Maintenance and
Use of Roads in the United States', Highway Research Board Proceedings,
Vol. §, pp. 216-223, 1929
Charted maps of the U. S. giving winter temperature data and
suggestions for research on frost action.

ENO, F. H., **Some Effects of Soil, Water and Climate Upon the Construc~
tion, Life, and Maintenance of Highways*®, Ohio State University, Engineer~
ing Experiment Station Bulletin No. 85, pp. 57-60, November 1934

Brief discussion of capillarity and frost action in subdrainage

of highways in Ohio.

HEADQUARTERS, 925th ENGINEER AVIATION GROUP, **Roads and

ilé
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. Highways in Alaska®’, Part I, The Spring Thaw, 30 June 1948, Fort Richard-
son, Alaska; Part I, The Summer Seascn, September 1948

Reconnaissance teams from the Headquarters, 925th Engineer
Aviation Group, 807th Engineer Aviation Battalion, and the

° 813th Engineer Aviation Battalicn, began gathering information
concerning conditions of roads and highways in Alasks during
the spring thaw of 1948 on 1 April. Information was obtained
from actual observations made during 5100 miles of traveling
in Alaska. In general, conditions of the roads throughout
Alaska were found to be very good. However, there were
sections of the road that were impassabie at times, The worst
piece of road was found on the Palmer Highway connecting An-~
chorage and Palmer. The second poorest stretch of road in
Alaska was the road between Fairbanks and Eielson Air Force
Base. The following highways were investigated: Paimer,
Gienn, Richardson {Valdez to Gulkans), Richardson {Gulkana to
Big Delts), Richardson (Big Delia to Fairbanks), Slana-Tok,
Alagka, and Edgerton Cutoff, Steese Highway and Eliott Highway.
This report is illustrated with excellent pictures showing the
methods used in taking care of icing and other work necessary
in Alaska to maintain t{raffic.
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JOHNSTCN, R. W., **Speeding up the Alaska Highway by Aerial-Survey Meth~
. ods*’, Roads and Bridges, Vol. 80, No. 11, p. 17, November 1942
Brief coverage of the planning, location, construction, and
economics of the Alaska Highway. Army’s task to construct
road from location to actual construction. Schedule set for
completion. Aerial surveys aided in location when work began
to lag behind srhedule. Air surveys were usad to locate gravel
deposits when needed, and access roads were built to them.
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MAIERSPERGEK, WALTEEK P., Major, Air Corps, Technical Observer ,
**Canadian Winter Exercise ‘Musk-~-Ox*", 1946 October, Air Materiel Com-
mand, Wright Field, Dayton, Ohio, Confidential

Exercise Musk~Ox was & muvement of ground vehicles supported

entirely by air. If has as its objective three broad subjects:

{1) Air Force cooperation in the Arctic; (2} Evaluation of over~

snow vehicles under winter conditions; and {3} C=rtain techni~

cal and scientific resesrch projects in the Arctic.

a0

MILLER, H, H. and SMITH, D. N., **Prevention of Frost Heaving in Roads™,
Roads angd Streets, Vol. 78, No. 8, pp. 273-4, August 1935
A review of the author’s report in Roads and Streets, Vol.
77, No. 6, pp. 219-221, June 1934, and description of addi- ‘L
tional experimental test sections to determine the effeclive-
ness of treatments of existing heaves by dzilling holes through o
the surface and backiilling with calcium chloride and gravel.
Includes cost data on drilling hioles.
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MILLER, H. H. and SMITH, I. N., **Methcds for Prevention of Road Failures
Due to Frost', Roads and Streets, Vol. 77, No. 6, pp- 219-221, June 1934
This article presents a plan for correcting frost heaves in
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roads in service by digging l-{t-diameter by 2-~ft-deep holes at
4- to 8-ft centers in the road and backfilling with pea gravel and
calcium chloride. Good results are claimed.

MONTGOMERY, R. H., "*Precise Levelling on the Alaska Highway'*, Trans-
actions, American Geophysical Union, Vol. 29, Ko. 1, February 1948, Pub-
lished by National Research Council of National Academy of Sciences,
Washington, D. C.

This paper presents the history of precise vertical control in

Alaska and the Yukon; discusses particular problems encounterec

in bench-mark construction and description when working in the

northern latitudes; and comments on the evidence indicating

regional earth movement.

MORIARTY, C.. *‘So You Think You Have Tiansportation Problems®'*,
Pacific Builder ard Enginecer, Vol. 51, No. 5, May 1945, pp. 52-55
How Lytle and Green moved equipment, supplies and men to
CAA project sites in the primitive Alaskan interior desjite
some of world’s toughest natural barriers of weather, waler
and terrain.

MORTON, JOBN D., **The Application of Soil Mechanics «~» Highway Foun-
dation Eingineering'’, Proceedings, Internationzl Conference or Soil Mechan-
ics and Foundation Engineering, Harvard University, Vol. 1, pp. 243-7,
22-26 June 1936

Discussed are: frost heaving as related to the various soil groups

of the New Hampshire State Highway Department and Public Roads

Administration-soil ¢lassificxtion systems; the 1 se of the soil sur-

vey in locating frost-susceptible soils and soil conditions; provid-

ing data for design of subsurface drainage systems, and locating

base materials, etc. Typical sections of the New Hampshire,

S.H.D. coil profile showirg information as it is presented {o

design and construction engineers are included.

PUBLIC WORKS MAGAZINE, **Preventing Spring Breakup of Roads®’, Pub-
lic Works Magazine, Vol. 75, No. 8, p. 18, August 1944

Description of a methcd of introducing calcium chloride into

holes in the subgrade toc prevent spring-breasup.

RICHARDSON, HAROL™ ¥W., **Alcan -- Ams=zrica’s Glory Roac", Engineer-
ing News~Record, Vol. 129, No. 25, 17 December 1942, pp. 83-96

Part} -~ Strategy and Location. This is the first of a series

of three articles on the Alican Highway. This article tells of

the purpose of the project and describes the route locatioa.

Will: regard 1o permafrost, the {ollowing is quoted from the

arlicle: **Other troops, wcrking in the rorthern secicr of the

highway, learned tc ieave permanently frozen ground alons.

They learned from experience it was best to ieave the humaus in

place as insulation, xo cover it up with brush and trees cleared

from the site, then £ili over the whole for the road.” Included

are numercus puotos &nd a2 mep of the route of the highwey.

**Alcan ~~ Amer~ica’s Glory Road®, Engineering News-Record, Vol. 129,
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No. 27, 31 Decamber 1942, pp. 35-42

Part II -=- Supply, Equipment and Camps. This is the second of the

Alcan Highway series. This article i=lls of the problems of supply,

how equipment, materials and supplies wera gotien info the wilder-

ness and distributed throughout the preject. Also desqribes liv-

irg and working conditions of the road camps and headquarters,

and the difficult equipment repair and mainienance problems. In-

cludes numerous photcs of eguipment and camps, and one photo

of the permanently frozen ground.

**Alcan -- America's Glory Road*’, Engineering News-Record, Vol. 130, .
No. 2, 14 January 1943, pp. 131-138 r
Part III -~ Construction Tactics. This is the third and concluding

article of the Alcan Highway series. This article describes actual
consiruction operations, how the Army put the various regimentis

on the project and attacked the work, how the contractors worked,

and how the bridge and drainage problems were solved. Incitdes
photographs and & map of the route of the highway.

RICHARDSON, HARCLD W., ""Alcan Highway Diary®’, Engineering News-

Record, ¥ol. 129, No. 21, 19 December 1942, pp. 54~55
The following is quoted from Mr. Richardson’s d ary with regard
to permalrost: ‘‘Whitehorse, ¥. Teeeneenoene. Oct. 21, 1%942...........
Interesting construction over perpefually frczen ground. Per-
manent frost here is 12 in. below suriace. Rather than bry fo
disturd it, the procedure is to leave the moss and humaus in
place, fell the trees and brush across the line as further insu-
iaiion, then fill for the road on fop of the brush and tre=s. Diffi~-

. cult t5 find enough unirozen material for £fili, but they are getling

most of it out of slide banks and side~hill cuts.*

RUCKLI, ROBEKRT, DR., “*Frost Damage in Highway Subgrades®, Strasse

- und Verkehr, Vol. 29, No. 19, pp. 311-318: No. 20, pp. 332-9; No. 21, pp.
343-353: No. 22, pp. 357-564; No. 24, pp. 388-96; No. 25, pp. 357~-402; 1943
{Translated by H. B. Edwards, Engineer Dept. Research Center, U.S.
Waterways Exreriment Station, Vicksburg, Miss., August 1944)

A long ard informative avticle arranged in 7 paris. {1} Types

of ice in soil; {2) The mechanics of frost heaving: {3} Frost condi-

tions in Switzerland; {$} Tempeirature gondilions in the soil; {5}

Frost penstration in the soil; {6} Theory of frost heaving; and

{7} Fieid experiments.

SOURWINE, T. A., “"A Method of Analysis of Data oz Frost Occurrence for
use in Highway Design®®, Public Roads, Vol. 11, No. 3, May 1930, pp. 51-60
A siatistical study of inlensiiy durztion and freguency of low
tempersiure occurrence over a period of years and & suggesied
method by wkich climatological records may serve a5 & guide in
the determination of probable yround fre~zing osccurreace. Dis-
cusses: scurve of data; suitability of absoluie minimum tempera-
iares; critical air temperature for ground Ireezing; czitical depth
of Ireezing: critical soil temperature for Ireezing; relation belween
minimum temperature in air and in scil; freguency of minimum
temnperatiares; critical value of lowest monthiy average of daily

TR WATEy T 1o

AN

CEO RN P e T

=
=
=
=
=3
=
=
Ex
=
£
=
=
=
=

119

_— - T e e = == e

Z
2

W

il

‘jﬂ:; | h)!




minimnum temperature; effect of precipifation; and effect of dura~
tion of cold.

SPINDLER, W. H., ““Drainage on the Alaska Highway’’, Roads and Bridges,
Vol. 82, Ro. I, january 1944 -
E General discussion of drainage problems encouniered on Alaska

= Highway. Drainage characteristics not known and contrel was

based on judgment. Errors were correcied in the following year.

= **Glaciers®® on rivers caused problems {MzcDonald Creek

**glacier'’ covered the bridge spanning it}. Tundrxa and moss re~
stricted runoff; gravels, glacial fans allowed seepage and posed

no drainage problems. Seepage particuiarly bad on sidehills

where it is likely fo cause landslides and road failures along

with **glaciers’. Many original bridges were only temporary
struciures that were io be replaced. A few permanent s.ruc-

tures w>ve builf.

SPINDLEER, W. H., “‘Second Year of Building the Alaska Mililary Highway®';
**Drainage Problerns on the Alaska Highway™; **Convoy io Alaska™; The
Highway Magazine, November-December 1943, Vol. XXX1¥

An interasting discussion of construction «f the Alaska Highway

showing the problems encountered but very litile on permafrost.

Drainnge problems are the principal itemns of intevest. Noies

about traifiic using Alaska Highway and what tourists may expect.
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STURDEVANT, CLARENCE L., Brig. Gen., **U. 5. Army's First Official

Hitory of the Alaskan Highway*®, Roads and Bridges, Vol. 81, No. 3, March

- 1943 .
= - A general over-all picture of U. S. Army operalions on the

- Alaska Highway. Some defails as to methods, equipment, and

= personnel used ars covered. Many pholographs and a few

sheich maps used io show progress.
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TABER, STEPHEN, **Freezing and Thawing of Soils as Faclorc in the De-
struction of Road favements®, Public Roads, Vol 11, No. §, Augest 1930,
pp. 113-132
A summary of Taber™s comprehensive siudies of frost action in
soils. Apparatus and fesi meihods are Sescribed. Freezing
cifects in closed 2nd open systems; direction of growth of ice . .
crystais; grain size; soil composition; waier sapply; rate of
cooling; effec: of 1024 pressure; 2 mecha—ics of irost heaving
in open systems; and freezing 2nd thawing of scils under pave-
ments are discussed.
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ABER, STEPHEN, *Scme Problems of Road Consiruciion and Mainienance
Alas:z", Public Roads, Vol. 23, No. 9,-pp. 247-251, Fuly-August 1243
Origin, exient and description of perennizily frozen ground and

review of the author’s theory of segregation of water in {he fomnx
of icn during fre=zing of soils.

i rllnllsglfl*l ¢ k] Il
il

.

...,l
e OREL

AR DEPARTMENT, “Construction of Runways, Roads ané Buildings on -
Permanenily Frozen Ground®, Technical Bullelin T8 5-255-3, January 1945
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Discusses methods and equipment in defail.

WILLIAMS, G. A., “*Winter-Maintenance Problems on the Alaska High-
way*®, koads and Bridges, Vol. 81, November 1943, pp. 27-30, 58-59

WILSON, T. T., **Methods and Equiprnent Used to Kzep Maniicha's
Roads Open in V'inter'', Enginesring ard Contract Record, Vol. 57,
9 Aunzust 1944, pp. 28, 29 and 48

WINN, H. F.; "“Frost Action in Highway Subgrades and Bases®’, Proceed-
ings, Purdue Conference on Seil Mechanics and Its Applications, Purdue
University, Symposium on Frost Action, pp. $44-457, 2-6 September 1940
Review of firdings of previous investigations and theory of ica
sezregation. Also results of laboratory studias on frost action
in freaied and siabilized bases and a discussion of means of
preventing frost 2ction. Discussions by Morior, Tremper and
Stokstad. Selectad bibliography.

SEWAGE DiSPOSAL

FARRELL, J. ¥. B., ""Winter Precautions &% Regina, Saskaichewan®, Water
Works Engineeriag, Yol. 36, 2& December 1945, pn. 1506120

This article discusses the problems of water works mainie-

nance at Regina.

HURST, W. D., “"How Winter Probiems are Handled at Winnipeg, Canada®’,
¥Water Works Engineering, Voi. 98, No. 25, 12 December 1945

This article discusses water works mainitenance at Wineipeg.

Auther peints out troubie developed with cne type of kydrant

because condensaiion meisiure collected beneath cperating

nut and {roze onto ile hearing. Otiher operating experiences

reccunted.

ROZHE, M. A. and MITCHELL, M. R. C., **Water Works and Sewage in the
Far North®, Poblic Works Magazine, August 1948, pp. 21-23
A. Unuseual Disiribution System at Flir Flon, Manilfobs, by
M. A. Reche. Pearmanent f2ost exists here between | and
16 it below ihe surface. Water rumped farongh 13,600 ft of
20-in. woodstave pipe has noi frozen in 18 years. Healing
reguired on one occasita. Sicrage tanks and wiilidors for
disiributicn are steam hea®sd. Distirilution lines are in
2000-4% circuits in which wav=r is circulaled continuousiy.
Stean: is used io hold femperaiuve at nof less than 38° F.
B. Watsr and Sewerage at Sherridon, Manitoba, by MRB.C.
MSichell. Water mains and sewers are laid close together
in {venches about 8 it below the ground surincs or logether
with sieam pipes on the suzrface In wooden boxes packesd with
sawdust. The water mains are discharged inte the dead ends
of sewers to prevent freezing. Sewers Iaid i boxes are cast
iron pipe and those baried in the ground are vilrified clay. The
cost of kealing the pipes in the boxes is guile hizh. Boxes in-
ciosing pipes in general are large encugh ic permita man o
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wark inside without opening the box Irom the ouiside.
w. SOILS INCLUDING GROUND TEMPERATURE

AARON, HENRY, *"'Frost Heave in Highways and Its Prevention', Public
Roads, Vol. 15, No. I, March 1934, pp. 10-25

Soil profiles in which frosé heave has been sbserved and sub-

grade, base and drainage designs have been vsed to prevent

frost heave are discussed and illusiraied.

ABBE, C., “'Ice Columns in Gravelly Soil**, U. S. Dept. of Agriculivre,
Weather Bureay, Monthly Westher Review, Vol. 33, Ne. 4, pp. 157-8,
April 1905
Description and explanation of the phenomenon of sisnder
columns of ice {needle ize, hoar frost) found af the surface of
gravelly soil in moist piaces aller a clear,cool nighi.

ALIEN, HAROLD, **Repori of Commitiee on Warping of Concrefe Pave-
menis™, Proceedings, Highway Ressarch Board, ¥aol. 25, pr. 199-256, 1945
A descripiion of concreie pavementi details and their reladion to
distortion of pavement {high joints} die io frost action: ariifi-
cially produced kigh ioinis; jcint drains: oil and far treated sub-
grades; selected low volume c:".aage 'x:ase cousses and mainte-
nance of jeinis as related o £ action and Sigk ioini

SIxe:

o
jnof

LIEN, HAROLD and JOHNSON, A. W., **Ike Resuills of Tests o Delerm
he Expansive Properii s cz‘ Soiis"", Proceedings, Highway Research Boszs,
fol. 16, pp. 228-233, 1

Condensed reporioia ccmnrehans“'e siudy of the sweiiin
characlerisiics of five Kansas soils. Inciudes dafa on volume

c¢ianze on repealsd ireezing 2nd thaewing on soil

pills

"
i

A RE Q'Cz’ia\’ SCCIETY FOR TESTING MATERIALS, **Procecures for Tesi-

U‘I

ing Soiis™, September 194$, 288 5. Broed St., Philadeiphia, P2,
Tais publicaiion brimgs fogeiker in converdent form various

methods of tesiing soilc now in cusrent use. Incioded are (2
meihods adopied 85 Standard or Tentative Standars oy e
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ice formations.

BAVEE, L. D., '*50il Physics®’, 370 pp., 1940, John Wiley and Sons
Discussion of effsct of freezing and thawing on soil aggregation;
relation of soil color to temperaiure; thermal properties of
soils {specific heat, thermal conductivity, heat capacity, thermal
diffusivity); theory of heat fiow; soil factors affecting heat con-
ductance; an2 daily and seasonal changes in soil temperature.
Bibliography.

BECKER, G. F. and DAY, A. L., **The Linear Force of Growing Crysials®’,

Prcceedings, Washington Academy of Sciences, Vol. 7, pp. 283-288, July

1905
The authors found it practicable, in a saturated alum solution
at a constant temperature, to grow clear crystals a centimeter

_ in diameter which would raiss a weight of oue kilograma
distance of several tenths of a millimeter. Similar resulis
were obtained with salts of copper, potassium and lead.

BEKKER, M. G., **fundamentals of Soil Action Under Vehicles'', Part Two,
Technical Memorandum No. 6, National Research Council ¢f Canada, Associ-
ate Commitree on Soil and Snow Mechanics, Ottawa, Canada, June 1947

This paper presents a mathematical analysis of the stability

of a model representing a wheel or track of a moving vehicle,

The proposed method of determining a trafficability curve is

based on accepted theories of soil mechanics and represents

& continuation of the work described in Technical Memo No. 6.

A cohesionless medium and the siability of a single wheel or

a single track shoe with or without grouser is alone-considered.

The proposed method, however, is general in scope, and may be

easily extended over cohesive soils and several wheels and

shoes.

BELCHER, D. J., *‘Subgrade Soil Temperatures’’, P-oceedings, Purdue Con-
ference on So0il Mechanics and Its Applications, Purdue University, Symposi
um on.Frost Action, pp. 474-482, 2-6 September 1940

Data on and discussion of influence of air temperatures, propaga-

tion of temperatures, temperature and frost peanctration in soils.

BELCHER, DONALD J., **The Engineering Significance of Soil Patterns*’,
Engineering Experiment Station, Purdue Univexsity, Lafayette, ind., De-
cember 1944, Reprint No. 13 Irom Proceedings of the Twenty~third Annual
Meeting, Highway Research Board, November 1943

The term **soil pattern’’ is used in the comprehensive sense

that includes not only the color pattern of soils but the numerous

other factors recorded in an zerial photograph that are influenced

by the soil. When properly evaluated, they indicate the engineer-

ing properties of the soil. This work stems, in a large measure,

from an engineering evaluation of psdology -- the science of soil

formation -- and its «pplication to the problems of highway design,

construction, and maintenance. Its subsequent use in airpori site

selection has permitted an analysis of the soil patierns and their
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significance in areas existing under a wide range of soil, parent
maierial, and climatic conditions. Inasmuch as pedolegy is an
important phase of pholo-interpretation, a simplifisd form that
may be termed engineering pedology is ciscuwsed from the
standpoint of subprade problems. A number of extensive soil
areas are described in deiail and test data skowing their uni-
formily are preSented. Pholographs of these areas are in~
cluded to illusirvaie their respective patierns. The data show
that the =oil pattern has engineering significance and that it
indicates the conditions that aifect the location and congiruc-—
tion of highways and airporis.

BELCHER, . J., GREGG, L. E. and WOODS, X, B., **The Formation, Dis~
tribuiion and Engineering Characteristics of Soils®", Purdue Universily,
Engineering Bulletin {Rescarch Ser. No. 87, Highway Research Balletin
No. 10}, pp. 125-132, January 1943

Discussion of frost action and iis relation to nature of glacial.

drift, pedologic scil series, soil structure and to damage

occenrring during the frost melting period. Biblicgraphy of 214

published works.

BELOTELKIN, K, T., **Soil Freezing and Forest Cover'’, Transactions,
American Geophysical Union, Pt. 1, pn. 173-5, 1941
Depth of and time of soil freezing and rapidily of thawing as
related to type of forest cover; afiect of snow cover, forest
litter, natural izternal soil drainage and soil-texture on frost
penetraticn.

BENEKELMAN, A. C., *'Studies of Frost Heaves in Michigan®™, Roads and
Streets, Vol. 71; No. 7, pp. 272-6, July 193}
A condensed version of pripers by Burton and Benkelman,
Proceedings, Highway Research Board, Vol. 10, pp. £59-275,
1930 and Benkelman and Olmstead, Procecdings, Highway
Research Board, Vol. 11, Pt. 1, pp. 152-165, 1931. Also
similar {o paper by Benkelman presented at the 17th Annual
Conference on Highway Engineering at the University of Mich-
igan, 1% February 1931,

BENKELMAN, A. C. and OLMSTEAD, ¥. R., *"'A New Theory of Frost Heav-
ing®’, Proceedings, Highway Research Board, Vol. 1, Pt. i, pp. 152-165,
1931

A new hypothesis on the mechanics of frost heaving based upon

a fluctuating frost line.

BENKELMAN, A. C. and OLMSTEAD, F. R., **The Cooperative Project on
Structural Design of Non-Rigid Pavements'', Proceedings, Highway Re-~
search Board, Vol, 26, pp. 13-25, 1946
Progress report, including data ¢ relationshkip between weather
conditions, moisture content, density and maximum V-L (vertical-
lateral pressure in iriaxial test) for subgrade soil samples taken
under the base course.
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BENNETT, E. F., *Frost Aciion in S0ii3", Praceedings, Purdue Cunference
on Soil Mechanics and 1is Appliea Jons, Purdue University; Symposium on
Frost Aciion, pp. 471-3, 2-6 Seplamter , 930

Discussion on {rost heave around culverts, drainage and the

vse of the soil survey for locating Irosi-suscepiible soils and

soil conditions.

BERGGREN, W. P., ""Prediction of Temperature Distribution in Frozen
Soils'', Transactions, American Geophysical Union, Pt 3, pp. 71-77, 1943
Theoretical analysis of tempeorature distribution in frozen
seils. Included are: analysis of an idealized system, solution
of examples and spenial adaptations of the analysis.

BESKOW, G., “*Prevention of Detrimenta: Frost Heave in Sweden*®*,
ings, Highway Research Board, Vol. 18, Pt. 2, pp. 3656-70, 1938
A classification of heave and frost boil characteristics based
on type of vavement ani % description of measures used {o
prevent damzge by frgst. Preventive measures described are
the use of insulation and deep drainage. The depth of drains
necessary to prevint detrimentel frost action; the basis for
selecting type of tréatment; the use of addifives; testing
methods: and criteria for susceptibility of soils to frost heav~
ing are disctssed.

roceed-

BESKOW, GUNNAR, **Scandina__sn Soil Frost Research of the Pa.: Decade™
Highway Research’Board, Proceedings of the 27th Annual Mzeting, 1947,
pp. 372381
Fundamental research work, dealing with conditions and mechanics
of frost heave and {rost boils and with methods for preventing
and counteracting them (base exchange, isolation, ceep drainage,
etc.) was completed prior to 1935. A formula was written giving
frost-heave speed as a function of load préssure, groundwater
depth, and fundamental soil properties; capillarity, permeability,
.etc, In the ‘past decade (1937-1946) the principal ad vance in
this field has bezn the result of the comprehensive Norwegian
investigation on Irost depth as a function of temperzture condi-~
tions and material nproperties. The paper describes this work
and contemporary Swedish rescarck in frost action. The effect
of soil stabilizing chemicals on frost action is reported.

]

BESKOW, GUNNAR, “‘Soil Freezing and Frost Heaving with Special Appli-
cation to Roads and Railroads®’, The Swedish Geological Society, Series C,
No. 375, 26th Year Book No. 3, 1935 -~ Translated by J. O. Osterberg. Pub-
lished by the Technological Institute, Northwestern University, Evanston,
111., November 1947

Dr. Gunnar Beskow has devoted most of his life to the study of

froct action of soils. This publication is a summary of his

studies of tiie subject up to 1935 ng is perhaps the only com-

plete treatise on frost action. It contains a historical intro-

duction and discussions of the structure of {rozen soil, the pro-

cess of soil freezing, heaving caused by the freezing of water

in the soil or suction of water to the frost line, capillarity,

126

ot

L

we! L

LOMN L

¥
P TRy PN O

e

Wi G (O ouma) o g e

b

—”

‘ll“llIlIlI|IlIIIlIIlll'lIIlIlllllli!llhlll;hlﬂllm- U G, L an e b
fe




(NN M

(AR

el

MU N A AN

Coke

.

oty

Yo

ES
1

B

ey i

g PRI 1 B G oo

R

-

LN

I

e

"l!pl);m"m'.imlmlI'l)!!'!lll"mumlmmnnn ARt

9

ion

!

permeability, groundweaier, ground feraperaiures, and calcula
of {rost death i seoils.
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IETTER ROADS, **Holding Down Spring Thaw Damage", Betler Roads,
3 ADTil 1947

stafe and 2 coundy highway departmenis io the
Beiter Roads Foium gquesiions: **How can we diplomatically kee
heavy frudks off the roads they will damags mest saverely? How
can we convince truck nwoers and operalors that load resirice-
Hons during the breakup period are in everyone's inloresi?
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BLACK, ROBERT F., “"Permafrost Pi~ "vam -~ Progress Repori No. &,
Permafrost Investigatios at Point Spencer, Alaska™, U. S. Geologica! Sur-
vey, 1946
Report on an investigation of the regicnal geologic anorts of
permafrost 2s related fo military eng:ineering problems, ¢~~~
ticularly in regard to selection of airfield siles, sr that uitima%e-
1y criteria €an be esiablished for ihe accurale forecasi of the
problems and conditions which will be encouniegred in pernia-
frust areas of possible military interest that are inaccessible to
ground reconnaissance. The immediate aim of the invesiigation
.at Point Spencer was fo determine the geologic and permairast
conditions with special emphasis on groundwater.

BLANCHARD, A. H., **American Highway Engineers Handboo! <", pp. 438,
451, 923, John Wiley and Sons, New York, 1919
Subdrainage and failures due to frost action.

BODMAN, G. B. and DAY, P. R., *Thermo-eleciric Method of Determining
the Freezing Points of Soils™, Proceedings, Soil Science Society of America,
Vol. 2, pp. 65-71; 1937

The authors siats objections to the commonly used method of

determining freezing points of soils by means of the Beckman

thermometer and describe equipment ior thermosleciric measure-

ment of freezing points. Experimental data on the effect of

precooling temperatures on the freezing point ancd deta on freez-

ing point depression~moisture conieni relationsnips are given.

BOUYOUCOS, G. 1., *“An Investigation of Soil Temperatures and Some of
the Factors Influencing It'", Michigan Agricuitural College, Experiment
Station, Technical Bulletin No. 17, February 1913, 196 pp.

The resulis of heat conductivity experiments con natural seils

{gravel, sand, loam, clay and peat) and the effect of snow cover

on soil temperatures. Also given are dafa on the ireezing point

of solutions in sand and on the effect of various admixtures on

the rate of rising and lowering of temperatures.

BOUYOUCOS, G. 7., **Effect of Temperature on Movement of Water Vapor
and Capillary Moisture in Soils'’, Journal of Agricultural Research, Vol. 5,
No. 4, pp. 141-172, 25 Octeber 1915
Test apparatus; test methods, experimental data and theory of
movement of moisture from warm soil {o cold soil at various
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inifial moisiare Contenls. Inciudes dais on both vapor move-
ment ané capillaty movement of moisTare and relztion of fem-
perature io surface tension and viscosify of waler.

BOUYQUCOS, G. I. and MCCOOL, M. M., **The Freezing Pcini Method 25 2
New Means of Measuring the Concentration of the Soil Salution Directly in
tae Soil", Michigan Azricultursl College, Experiment Station, Technical
Bulletin No. 24, December 1915, 44 py.

A correlaticn exisis betwren the conzentration of the =soil soiu-

tion and the freexing point of the soil. Further discussion is

given in Technical Bulledin 31, 1918, by the same authors.

RBROUBYOUCCS, G. 1., *'Soil Temperature®, Michigan Agriculiural College,
Expariment Staticn, Technical Bulletin No. 26, January 1916, 133 pp.
The author reviews his previous work {Techknical Balletin No. 17,
12%:3}) on specific heat and conductivily tests and presents volumi-
nous il tumperature data taken Guring 1913, 1914 and 1915, He
also discusses the effect of meteorological elaments on fhe soil
tempez?.- 21-&; daily and monihly maximum &nd minimotm tem-
perature, the monthly amplitude, and the degree of amplitude
for different depths and the law it follows.

BOUYOUCOS, G. 3. and MCCOOL,; M. M., “*Furiher Studies on the Freez~
ing Point Lowering of Soils*!, Michigan Agricultural College, Experimeant
Station, Technical Bulletin No. 31, November 1916, 51 pp.

A test method and procedure, and fhe principle of thit method

of determination cf freezing point lowering of soils is discussed,

‘and experimentsi ¢ #a are discussed. The aunthor discusses the

relation between ! "2ezing point dnd weight of solid maller and

osmotic pressure; -.ignificance of unfree water ox déterminatians;

and the effect cf sice »ssive freezings on lowering the freezing

point of soil.

‘BOUYCUCOS, G. J., “Measurement of the Inactive or Unfree Moisture in

the Soil by Means cf the Dilttemeter Method™, Journal of Agricultural Re-
search, Vol. 3, No. b, pp. 13 3-217, S February 1917

Two methods {the freezic point and dilatometer methods) are

presented for determining the freezing point of moisture in

soils. Their relative value in measurement of the **uniree™

moisture is discussed. The principles of the methods are

discussed and dala are prasented showing the percent of

water whick fails to freeze in various soils at & given tein-

perature.

BOUYOUCOS, G. J., **Classification and Measurement of the Diiferent Forms
of Water in Soil by Means of the Dilatometer Method®®, Michigan Agricultural
College, Experiment Station, Technicsl Bulletin No. 36, September 1917,
48 pp.

The author discusses flie principle of the dilatometer method and

its use in determining the, relative amournts of free capillary ad-

sorbed, and combined water; describes the apparatus {(dilatometer)

and procedure usad; and presents experimental data giving the
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percent j.:sif:jéézab}e walsr at various lemperalnres for different
soils. He also preseats daia showing volome-change, tempera=

inre rc:ahm..:n"- Dir 2fect of salls on Fre dmount of freszabls
waley; 2né e rélaticnshin detween texiure and unireszable waler.

BOUYOUCOS, G. 7., “ﬁég‘é' of Temperature 5 Which Soils Can B2 Cooled
Fittout Freezing™, Journal of Agriceltural Ressasrch, Voi. 28, No. 4, pp.
267-269, 15 November 1920
The resulis of exparifieninl sindies o déterinise the limit of
supercuoling which soils can resist without freezing.

BCUYCULTS, G. ¥, A New Classification of Soil Moisture™, Soil Scisnce,
Yoi. i1, No. I, p5. 33-37, January 1921

The asthor, o= the basis of past researches {listed.ic this

bibliography}, classified soil wetar into groups on the basis of

its Ireexing point.

BOUYOUCOS, G. 7. andd MCCOOL, M. M., ¥4 Stidy of the Causes of Frost
Occurrence ia Minck Soils", Soil Stience, ¥ol. 14, No. 5. pp. 383389,
Novemnber 1922
The authors present air and soil temperature data and discuss the
effect of £0il color; différefices in temperztire of air at various.
elevations above.gromd; differences in specific heat by volume of
soil; and differences in heal conductivily of soils on the occuTrence
of frost in muck soils.

EOUYOUCOS; G. 1., ““Movement of Soils Moisture from Small Carilizrias
o the Large Capilliries-of the Soil Upon Freezing, Journal of Agrical-
tural Kesearch, Vol.-24, No. 5, pp. 427-431, 5 May 1923

The author presents data showing the effect of aitermate

freezing, thawing, stirring and standing on the ireezxng-pcmt

depression of soils. From fhe data; he arrives at a hyoothesis

on the movement of moisture from the smail to the large

capillaries.

BOUYOUCUS, G. J. and MCCOOL, M: M.; *The Correct Explanation for the
Heaving of Soils, Planis and Pavements*, Journal of the American Society
of Agronomy, Vol. 20, No. 5 s PP. 480-491, May 1928

Three differant types of héaving are described and an explana-

tion of the causes of frost heaving is given.  The formation of

ice crystals and the movement cf soil moisture associated

with crystal formation are discussed.

BOUYOUCOS, G. J., **A New Electrical Resictance Thermomeser for Soils*,
Soil Science, Vol. 63, No. 4, PP. 291-298, April 1947; Highway Research
Abstracts, No. 141, p. 4, May 1947
Description of 2 new types of liquid elcctg..c;l:resxshnce ther-
mometers for measuring soil temperature under field conditions.

BOUYOUCOS, G. J. and MICK, A. H., *'Improvements in the Plaster of Paris
Absarption Block Electrical Resistance Method for Measuring Soil Moisture

Under Field Conditions'', Soil Science, Vol. 63, No. 6, pp. 455-465, June 1947.
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BRYAN, KIBK, “Cryopefology, The Stody ol Foozen Grount 2ad Infensive

Cryopedology Is suggesiad as = suiladle name for the subecience
concérned with g sicdy, boih fheoretical and pracieal, of
infensive frost-aciion and pesinanently fyoren ground, Sixisen
gther {Erms ire alse introducded and defined. OFf these ihe Im-
poriant ctas ~re pergelisol, pefmanentiy ivozen ground, and
maollisol. he vverlying seasonally thawed ground in which in-
tensive frosi-action ooeuss. if is believed that thase 2o the
cliher suggesicd terpns will Zzciiitale discussion of the prodlams
of the Arciic and of the ancient frosi-aciion of perizlacial areas.

BRYAN, KIRK, *"The Skedy of Permanently Frozen Ground and Intensive
Frost-Action"'; The Milifary Engitirer, Yol XL, No. 273, pp. 304=308
Gryopedology is suggesied as z suiiuble ndme for the subscierce
concarned with the study, boith Hieoreticzel and praciizal, of
intensive frosi-aciivn and permaneniiy frnzen groand. Sixteen
other terms are also introduced and defined. Cf these the iIm-
portant ones are pergelisol, permanently frozen ground, and
mollisol, the overlying seasonally thawed ground ia which in-
tensive frosi~action occurs. Comments on tie suilahility of
Professor Brysr's ferminology follow the main article.

BUCKLEY, E. R., “Ice Rampsaris**; Transactions, Wisconsin Academy of
Scientes, A¥is and Leders, Vol. 13, PL 1, pp. 141-157, 1500

Diurnal and weekly temperature changes ciuse expansion of ice

and shoving up of ridges of sand, gravel and boulders along

shores of Wisconsin lakes. The phefiomena are deScribed and

causes given but nc attempt is made to prescribe crileria or

metheds o prevent or alievizie damage from ice thrusts.

BUETOW, W. G., **Causes and Control of Damaging Frost Action in
Shoulders and Svbgrades', Proceedings, “th Annual Asphalt Paving Con~
farence, The Asphalt Associaticn-and Asscciation of Asphalt Paving Tech~
nologists, pp. 1456-151, 1929 3

General description of the action o7 frost boils and methods used

in their eradicalion.

BURICE, M. F., *'Soil Temperature in the Matanuska Valley of Alaskal’,
Transactions, American Geophysical Union, Part 1, 1943, », 151
Relates to temperature absve freezing and for depihs of
0-2-4-8 inches.

BURTON, V. R. and BENKELMAN, A. C., **Frost Action in 5ilt Soils De-

fined by Field and Cold Room Studies®, Engineering News-Record, Vel. 106,
No. 7, pp. 266-270, 12 February 1931
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Highway Engirserine”, by V. B. S=xion, Boxds and Siveels,
Y 3 - - - == ETIT 3 BT
¥ 7%, Bo. 3, pp- I&2-3535, Aisy 1931

ang tresimenl of boils. Incledes illnsiraiions showing Ioca-
HBon of frost eclisn arezs wilh respect £ soil profile.

CALCIiIA CHLORIDE ASSGLIATION MEWS, ""Calcinm Chloride Treazied
Roads Guarg Apainst Spring SBrearor”, Calcium Chloride £sscec. News, Yol.

CALCIUM CHLORE 243'"'-;3:(35}.%3]}‘ N, *Prevenling Detrimental & rést‘Hea?—:
ing**, {by Treatnen? of Eruption Areas with Calcium Chioride), Informaiion
Sheet, Brief Ne. F-51; Revised February 1945

This pamphlet discusses correciion and prevection methods,

early subsoil freatfhenis, &diz admix in bases, CaCl; main-

fained surfaces. Inclddes several photos.

CALLEXNDAR,; H: L., “Preliminary Resulis of Dbservations of Soil Temper~
ahires with Elecirical Résistante Thermometers Made ai the McDonald
Physics Building, McGill Universify, Montreal", Transaciions, Royal
Socisty of Camada, Second Ser., Vol. 1, Sec. 3, pp. 63-84, May 1895
Descripiion of 2léctrical resistance thermometers and procedure
used in observing temperatures of soil {0 depth of 9 fi. Results )
presented graphically show isothermasl diagram for winier months,
diurral variaticns in air and in Soil temperatares at various
depihs, variation of temperature with depth on various dates, and
integrated curves of sunshine. Presented also is a method of
computing thermal diffusivity {rom graphical temperature data.

CALLENDAR, H. L. an2 MCCLEOD, C. H., **Observations of Soi! Tempera—
tures with Electrical Resistance Thermometers®®, Proceedings andé Transac-
tions, Royal Society of Canada, Second Ser., Vol. 2, Sec. 3, pp. 109-126,
May 1896
A continuation of the May 1895 {1895-1) report by the senior author
giving more complete dala on soil temperatures. The data are pre-
sented in the form of an isotheérmal diagram, March 1895 to April
1896, and curves showing variation in temperature with depth. 4
table of thermal diffusivity values are given for various seasons of
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CASAGEBAXDE, A., “Discossisn on Srost Heavizg™, Ighway Hessareh
Eeau., Protasdings, 11k A=-mal Meeling, Vol 12, Paxil, 1931
émﬂ&:wiﬁr ""fszt':i‘—{ﬂ betosen £
Beakelma=-{Imesiaad 3z TobsT Buairies of Sis mechesitc of
$2osi Beavins,

CASAGRANDSE, L., “"Effecis &f Frosef in Sci™ . Permasesi Infernational
%ssae-*na&. = of 2&5 Céogresses, Fivsi snd Secsxsac Coeihined T8
Congress; e Hague, £ Questicn, 2o, i,a-;;, 1938
3#icf surmmary contarnits e Hmitinz zrain size Seissen
frost-ensieribls ans non-Irosi-suscapiikle soils.

G}"'im, -n, ‘«mvmz Road Seciions; xe 5.;! ;"3“3 of & Za
tons"’, Strasse 1938, 5{1£}, 529; [ozs Abstracis, Vol &, 3o i,_:_‘:,sgz_ -

2% p. 5, Janzary E".*?.?- Alst ses Boad Abstrarcts, ¥al 5, Xo. 5, Absi B
2:3 Pr. 73-74, Avngust 1938,
A discassion of e effeciiveness of drainage on frost aciion
experisnexis road sections in Baden, Germasny.

CASAGRANDE, L., **What Has the Frc 1 Damage of Last Finter zagg‘aii.?s“,—
Strasse, Yol 7, Nos. 9—;0 po. 193-201, 1930; Road Absiracts, Yol. §, Ne.
11, Absi. No. 343, p. 133, 14 Oclcber 1941; Highway Research Abstracis,
No. Bb, pp. 78, January !%’

Descriptise of the effects of excértional hard winfer of 1935-2

on German highways. A review of criteria on effecliveness of «

frost orevexntion for average winlers, effect of grain gize,

granulzr bages, drainage, necessliiy for dowelling concrete pave-

ments and othars,

CLARK, A, C., ""The Alaska Highway -- Effect of Clifmate and Soils on
Design™, Civil Engineering, Vol. 13, No. 5, May 1943, pp. 209-212;
Western Construction News, Val, 18, Yarch 1943, pp. 105-10¢%
This pzper explains the unusual s..i and climatic conditions en= -
countered during construedon &f the piokeer road for the Alaska
Highway and their effect on design, Discusses the difficulties
encountered in constructioh on permanently frozen ground or
ice close to the surface immeédiately under a heavy insulating
layef of moss or grasses; on layers of ice and Irpzen soil oc-
curring at :ieptns of 3 £ or more; and where an icing condition
known as “‘glaciering’” exists. Photos.

CTLARK, K. A,, “"Some Examples of Frost Boils Occurring cn Alberta
Highways'", Canadian Esgineer, Vol: 63, No, 11, pp. 7-18, 10 Septemder
1935
A discussion of the physics of frost heaving, the conditicns wader
which heaving does not occur, the relation of soil classificatiun
type to heaving; and a description of frost boil occurrences with
illustrations of soil profiles in which frost boils océur.,

CLAY SEWEX PIPE ASSOCIATION, INC., “Clay Pipe Engineering Manual®,
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classification of most of the peat areas in Alaska. Among the
conclusions stated is the following: *‘*Ameong the qualifying
factors that affect muskegs in the interior of Alaska are
lavers of volcanic asbh, windblown silt, and & permanently
frozen condition. The line of permafrost appears to have
been rising periodically. Summer thawing ranges usually
between 20 to 45 inches below the surface.' It is estimated
that about 50 million acres of Alaska may be classified as
forest, approximately 100 million in tundra and nearly 110
million in muskeg and grassy marshland. The term *‘muskeg*’
‘5 of “Indian (Algonquin) origin dencting an area covered
with sphagnum mosses and tussocks ot sedges®’.

D'APPOLONI1A, ELIO, **Foundations -in Permafrost Regions', Northwest
Service Command Report, | August 1944, Tentative Report
Partl deals with construction in permafrost regions and shows
the results of improper consiruciion in various buildings at
the Koidern Repeater Stntion, Y. T., and Northway, Alaska.
Points out in each case that construction was done incorrect-
ly because of lack of knowledge that the transfer of heat caused
melting of permafrost and settlement to failure of many of the
structures; that construction with an air space using piling is
a solution of the problem.

D'APPOLONIA, E. *Permanently Frozen Ground and Foundation Design,
Part 2'*, Engineering Journal (Canada), Vol. 29, No. 1, pp. 7-12, January
1645

Reasons for failure of foundations for structures on perma-

frost and examples of designs to prevent melting of perma-

frost and causing excessive settlerent of foundations.

DARTON, N. H., ‘“‘Geothermal Data of the United States”’, U. S. Geological
Survey Bulletin No. 701

Temperature given for wells, mines, etc.

DEMENTIEYV, A. I. and TUMEL, V, ¥,, *Civil Engineering in Frozen Soil,
USSR ', Canadian Geographical Journal, Vol. 32, No. 1, pp. 32-33, January
1946

A briel general description stating that progress has been made

in combating drifting snow, mining, construction on permafrost:

(one statement that buildings are designed to prevent thawing,

another that subsoil is warmed electrically using 300 to 1300

volis); and in the problem of drinking water in the eternally

frozen areas (artesian wells through 700 ft of permairoest to

depth of 1600 ft at Irkuisk). Permafrost covers 47 percent of

area of USSR.

DE!INY, C. S., ‘*Stone~Rings on New Hampshire Mountains'', American
Journal of Szience, Vol. 238, No. 6, pp. 432-438, June 1940
Description of miniature stone rings and stripes of modern
date. No attempt is made to describe their mode of formation.
Bibliography.
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DEPARTMENT OF THE ARMY, “Pile Pullout Tests in Frozen Ground*®,
Headquarters, Air Materiel Command, Air Installatiors Division, February
1948

In this memorandum, Mr. L. A. Nees deals with experiments by

the author made at the Wright-Patterson 4ir Force Base. One-

and 1/4~in. black steel pipe, 6~, 12~, 18- and 24~in. lengths, werc

used as test piles and frozen into one cubic yard of soil. The

pull~out resistance did not go below 40 1b per sq in. except where

the s0il was very dry. The pull-out resistance increased rapidly

as-the optimum moisture and-density were approached. Ailthough

the tests are admittedly lacking in adequacy, it was concluded of

the work that a working value of 20 1b per sq in. could be safely

adopted as the pull-out resistance value and that the tests should

be supplerented by prototype tests as well as more laboratory

work. It is-also noted that the minimum permissible length of

pipe below permauafrosc table should be 20 ft, and the minimum

depth of a pile joint below permafrost table should be five ft.

These tests were made for use in designing the Loran tower at

Project Beetle Atle (Skull Cliff).

DEPARTMENT OF THE ARMY, *‘Date on Frost Action', District Soils
Laboratory, U. S. Engineer Office, Providence, R. I.
This manuscript, which was compiled in the District Soils
Laboratory, is a brief abstract of various articles given in
the references at the end of the article. It covers frost ac-
tion in subgrades and surfaces based on information obtained
from Iowa, Sweden, Minnesota, South Carolina, New Hempshire,
Maine, Indiana, Washington, Massachusetts, Connecticut, New
York, Michigan, Cermany, and Canada, In general, it di5s-
cusses the matter of moisture ¢ontent, specific heat, densi~-
ties, color, and degrex-days, and capillarity insofar as they
affect frost heaving.

DOCKSTADER, E. A., “Effect of Freezing and Thawing of Svil Under Foun-
dations of Cold Storage Warechouse'', Proceedings, Internaticnal
Conference on Soil Mechanics and Foundation Engineering, Har-
vard University, Vol. 2, pp. 171-173, June 1936

Factual data on depth of frost, height of heave due to heaving

of foundation soil and settlement of fcundation of a nine story

cold storage building under controlled thawing.

DUCKER, A., “*Ueber *Bodenkolloide’ und ihr Verhalten bie Frost' {Soil
Colloids and Their Behavior when Subjected to Frost Action}, Der
Bauingenieur, Vol. 23, pp. 235-7, 5 August 1942, {Translated by H. B.
Edwards, Engineer Department, Research Center, U. S. Waterways Experi-
ment Station, Vicksburg, Miss., December 1944).

Review of and discussion on the Schmid and the Casagrande

criteria for the effect of frost on a soil; data and discussion

on results of ireezing tests on soil colloids; bibliography.

DUCKER, A., “*Untersuchungen uber die Frostgefahrlichen Eigenschaften
Nichtbindiger Boden'?, (Investigations on the Frost Danger Element of
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Cohesicnless Soils), Forschungsarbeiten aus dem Strassenwesen, Band 17,
1939, 79 pp. (In German).
The results of experimental studies on the effect of texture of
noncohesive soils and the freezing of texture fractions of soils
and their mixtures,

EARDLEY, A. JI., *Unconsolidated Sediments and Topographic Features of
the Lower Yukon Valiey'', Bulletin of the Geologic Society of America, Vol.
49, pp. 303-342, February 1938

Report contains important material -~ geologic and topographic --

on lower Yukon., Report locates gravel, sand, silts, and muck,;

their origin is a probiem, but some conclusions are stated. In

general, it appears in the most part to be fluvial, but the silt

a combination of fluvial and aeclian. Mentions ice lenses and

frozen grouiid. Many good photographs illustrate features

discussed in text and show general topography of region; many

oblique ‘air photographs. Tables are used in silt identification,

soil sizes &nd comparisons. Sketches demonsirate text and

include valley cross sections, general topography around siream,

extent of glaciation in area. Bibliography includes many U.S.G.S.

references on Alaska.

EKBLAW, ¥, E., *"The Importence of Nivation as an Erosive Factor and of
Soil Flow as a Transporting Agency in Northern Greenland®’, Proceedings,
National Academy of Sciences, Vol. 4, No. 9, pp. 288-293, 15 September
1918

A descriptiown of the process of nivation (the formation and

melting of snow=~ice) and its effect-on the disintegration of

rocks; the destruction of some-land forms and the formation of

others. ‘A description of selifluction (soil flow) and its con-

nection with nivation is also given.

ELGAR; W. H.; “*Soil Movements as Affecting Paved Surfaces; Méechanics
of Frost Heaving'', Surveyor, (London), Vol. 103, No. 2746, pp. 427-8,
8 September 1944. Abstract of article in Public Works, Vol. 75, Decem-~
ber 1944, pp. 17-18

Discussion of changes in water content and frost action and

the maunner in which resulting movements aifect rigid and

flexible surfaces.

ELIAS, M. M, and YOSBURGH, R.-M., "*"Permafrost Program -- Progress
Report No. 1 -- Terrain and Permafrost in Galena Area’’, U. S. Geological
Survey, 1946

This report is a study of terrain and permafrost in a pait of

one of the large alluvial basins which characterize the lopog-~

raphy of central Alaska. The report describes the general

terrain of the basin, the relationship of ground and perma-

frost conditions to topography, suitability of the terrain units

for construction, and criteria for interpreting the terrain from

aerial-photographs. The report presents the results of field

investigation of two terraces near the Galena Air Base; the

suitability of the two terraces for possible airfield sites is

discussed.
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EMREY, D. J. **Subgrade Soils, Their Analysis and Drainage', Canadian
Engineer; Vol, 72, No. 12; pp. 5-9, 23 March 1937; also Vol, 72, No. 13,
30 March; and No. 15, 13 April 1937,

A review of published material {largely from Public Roads

Administration, New Hampshire and Michigan sources} on sub-

grade soils, class:fication, frost heaving and drainage, In-~

cluded is a good pu.pularly writien review of the theory of

frost heaving and & number of figures illustrating installation

of underdrains to intercept scepage.

ENGINEERING AND CONTRACT RECORD, “‘Extant of Frost Penetration
in Soils®’, Vol. 50, No. 89,p. 11, 8 September 1937

A tabulation of depth of frost penetration at ten locations and

depth of permafrost at five locations in Canada.

ENGINEERING AND CONTRACT BRECORD, *‘Inexpensive Treatment for
Frost Boils Helps Prevent Costly Pavement Repairs®®,. Engineering and
Contract Record, Vol. 55, Nc. 42, p. 33, 21 October 1942

Brief discussion on drainagée, crack sealing and use of calcium

and sodium chloride to prevent frost heave.

ENGINEERING NEWS~RECORD, **Frost-Penetration Studies at Portland,
Maine*?, Engineering News~Record, Vol. 116, No. 15, p. 537, 9 April 1936
Discusses studies-of “rost conditions at Portland, Maine being-
carried cut by the city water department. Thermometers are
set in the ground at 6-in. intervals to a depth of 5-1/2 it.

ENGINEERING NEWS-RECORD, *‘Impervious Bituminous Wall Suggested
to Prevext Seepage Under Pavmg" Engineering News-Record, Vol. 81
No. 5, pp. 226~228, 1 August 1918
A staif review of J. W. Lowell’s **An Investigation-of the
Vertical Movements of Concrete Pavements™, Proceedings,
American Concrete Instifute, Vol. 14, pp. 366<373, 27-29
. June, 19218.

ENGINEERING NEWS-RECORD, **Highway Progress and Investigations®,
Engineering News-Record, Vol. 105, No. 25; pp. 978-981, 18 December
193¢0

A staff review of the **Relation of Certain Frost Phenomena

to the Subgrade®’, by V. R. Burton and A. C. Benkelman, Pro~

ceedings, Highway Research Roard, Val. 10, pp. 259-275, 1930

ENGINEERING NEWS-RECORD, *‘Ice Pressure Determinations in Clay
Soils'’, Engineering News~Record, Vol. 115, No. 4, p. 127, 25 July 1935

Staff review of a paper given by A. Casagrande at the 1935

meeting of the Society for the Promotion of Engineering

Education. The réview gives data and shows graphically

the unit pressures {in a consolidation test) required to re-

duce the svil moisture contents to the values obtained dux-

ing ice szgregation in {reezing tests.

ENGINEERING NEZWS-RECORD, “Mitié&ting Frost Action on Road
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Surfaces*; Vol. 104, pp. 1021-23, 19 June 1930
A staff meview of and exiracts from the report o: the Committee
on Subgrades and Pavement Bases, 1930 convention of the Amer-
ican Road Builders Association. Discussed are: surface damage

from freezing and thawing; granular subbases; and drains and
backfilled trenches.

ERLENBACH, L., ‘*Recant Observations and Research on Frost Damage in
East Prussia't, Strasse 1937, 5(2), 42-6; Road Abstracts, Vol. 5, No. 3,
Abstract No. 139, pp. 39-40, May 1938

A description of severe longitudinal cracking and heaving in

East Prussia during the severe winter of 1936~37; nature of

the goil, nature of the sand used in the *‘protective course’’;

and inaffectiveness of drainage by side ditches to prevent
frost damage.

FEUSTEL, 1. C., DUTILLY, A, and ANDERSON, M. S., *‘Properties of

Socils-from North American Arctic Regions*’, Soil Science, Vol. 48, No. 3,

September 1939, pp. 183-200
This paper includes the chemical and rnechanical analyses,
mineralogical composition and organic content determinations
of soil samples collected at 15 widely scattered locations from
Churchill north t{o the 76th parallel. A detailed description of
37 samples is given, including the geological classification of
parent rocks, vegetation types, groundwater conditions, and
soil‘acidity. The influences of mechanical weathering forces,
especially freezing, thawing and wind action predominate in
arctic regions, The soils are chazacterized by the presence of
unweathered rocks and rock fragments. Normal soil~-forming
processes-of eluviation and illuviation are greatly retarded
under the frigid climatic conditions. Tundra soil formations
appear to be related to marsh types resulting from excessive
moisture. ‘Much of the area is overlaid with peat or muck.
Organic residues do not readily decompose but tend to accu-
mulate on the surface as peat or peat-like materials. Most of
the samples collected were acid and none were strongly
alkaline. Of the 37 samples collected, only 3 of th: soils con-
tained 20.percent clay and nearly half had less wan = percent.
A Iarge amount of the material was greater than 0.5 mm in
diameter. The carbon nitrogen ratios of mucks-and peats
are comparable to those occurring in Maine. Where lichens
contribute to peaty accumulations, low carbon contents and
low carbon~nitrogen ratics are expected. Reference is mude
to a shallow, clayey, alluvial scil found in a polygonic forma-
tion near Fi. Burwell, N.W.T, The authors staie **thz process
of polyvgon formation is presumably directly related to a flood-
ing or saturation of the soil with water followed by evaporation
and resultant contraction c: the material....... ersse--a factor of
particular importance relative to shrinkage behavior of this
solid would seem to be the ratioc silica to total bases™. Very
low ratio silica to tofal bases (3~5) is characterisiic of arctic
soils, Scdium content, on the other hand, is very high
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(approximately one percent). Exchangeable sodium in soil
¢olloids tends fo increase their capacity for swelling and
shrinkage. The chief constituent of the soil collcids is hydrous

mica, commonly called Ordovician bentonite. A bibliography
oi 20 references is included.

FROST, R. E.; **The Use of Aerial Maps in Soil Studies and Location oi
Borrow Pits'’, Purdue University, Reprinted from Kansas Engineering
Experiment Station Bulletin 51, 1 July 1946
This article deals with the use of aerial maps in soil studies
as indicated in the title. It points out that one of the chief
advantages of mapping soils from aerial photos lies in the fact
that detailed soil maps cannot be made in any other way at a
comparable cost, or made as efficiently irom the standpoint of
time. The basis for this is that soil and rock patterns are
repetitive in their natural environment which means that any
two materials derived from the same soil or rock pattern
material, both having undergone the same relative topographic
position, under the same climate and both occupying the same
relative topographic position, will have similar soil-profiles,
engineering properties, native vegetatiou, and air-photo pattern.
Other requirements are that the photographs be of good quality
so that stereovision is pcssible. The pamphlet is well illus~

trated with photographs and soil maps made from the adjoin-
ing photographs.

FRY, W. H., *'Petrographic Methods for Soil Laboratories®’, Department of
Agriculture, Technical Bulletin TB No. 344, January 1933, p. 95
This-bulletin discusses in detail the fundamental properties of

light, the petrographic microscope, optical methods and the
application of methods.

FULLER, H. U., “*Frost Penetratior as AHfected by Weathetr and Snow
Conditions®*, Journal of the New England Water Works Association, Vol. 50,
No. 3, pp. 299-301, September 1936

A discussion of frost penetration, depth of snow blanket, depth

of frost penetration, and temperature deficiency (freezing index)
at Portland, Maine.

FULLER, H. U., *“Studies of Frost Penetration*', Journal of New England

Water Works Association, Vol. 54, No. 3, pp. 275-281, September 1940
Data are presented showing depth of frost penetration and soil
temperatures in gravel and clay. Temperature deficiency curves
show the range of zeverity of the winters at Portland, Maine.

GARDNER, D. L. and WRIGHT, G. C., ‘‘Frost Heave Measuzements for
1938-1939", A thesis in partial fulfillment for the Degree of Bachelor of
Science, University of New Hampshire, 1939, 45 pp.

Report of the continuation of a study of the relation between

accumulated air temperatures and frost heave begun in 1928

undexr the diraction of Professor A. Casagrande. The thesis

reports data obiained during the winter of 1938-1939,

139




i

H I

[t

4

AR

I R ity

il (RN
Ko o

i

wohos b

GARDNER, R., **Some Effects of Freeczing and Thawing on the Aggregation
and Permeability of Dispersed Soils®, Soil Science, Vol. 60, No. 6, pp. 437~
443, December 1945

A discussion on the effect of freezing on soil aggregation and
permeability with experimental data on restoration of structure

to puddled saline {sodium) soils; and the eifect of freezing on

the permeability of dispersed soils.

GARNEAU, J. B,, **'Discussion of ‘Soil Stabilization and Pzevention of Frost
Heaves®'', Canadian Engineer, Vol. 77, No. 12, pp- 52-54, September 1939
A review of data on frost penetration, drainage, grain size, and
the mechanics of frost heaving. Included is a table of depihs of
frost penetration in 8 principal cities of Canada.

GESLIN, H., **The Rate of Freezing in Soil and Its Dependence on the Thick-
ness of the Snow Layer'*, Comtes Rendus (France), 1942, 214 (3}, 124-5.
Building Science Abstracts, Vol. 16 (New Series), No. !, January 1943.
Highway Research Abstracts, No. 99, p. 8, April 1943 ’

-Depth of snow cover necessary to prevent freezing of the under~

lying soil.

GILBERT, G. K., ‘‘Lake Bonneville'’, U. 5. Geological Survey, Monograph,
No. 1, 1890, 438 pp.
A classic on the history of ancient Lake Sonneville. Discussion
of ice ramparts, glaciation, glacial deposits and associated phe~
nomena of general interest in the study of ice. Data of direct
value in study of frost action in soil are not given.

GILBOY, G., **Soil Mechanics Research'*, Proceedings, American Society
of Civil Engineers, Vol. 57, No. 8, pp. 1185~1186, Cciober 1931

An explaration of the mechanics of [rost aciion based on results

of field laboratory studies in cooperation between U. S. Bureau

of Public Roads, the State of New Hampshire, and M.L.T.

GUL.KEY, H. J., **Freezing Ground Acts Like Hydraulic Jack®', Engineering
News-Kc »rd, Vol. 79, No. 8, pp. 369-1, 23 August 1917

A brief statement concerning heaving of bridge piers to the

extent of 2-1/2 in.; 36,000-1b piers founded on blue clay

3-1/2 to 4-%/4 ft below the surface. The location is given as

**25r important midwestern city*".

GOODELL, B. C., **Soil Boring Tool for Frost Depth Deicrmination",
Journal of Forestry, Vol. 37, No. 6, pp. 457-9, June 1939

An illustrated description of a small-diameter boring tool

{soil tube) for deterrining depth of frost penetration.

GOULD, O. B., "*Tile Drains Solve Frost Boil Problems®’, Roads and
Streets, Vel. 71, No. 7, pp. 257-258, July 1931
A-description and tabulation of cost daia of trenching, back-
filling and insiallation of drain tile for correcting frest
boils in Washtenaw County, Michigan on 8 roads.
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GOTTSTEIN, E., “*Funcdamentals on Frost Damage to Roads, Its Causes,
and Prevention', Herlin, 1937 {Volk and Reich Verlag), p. 19, Fig. 28;
Road Abstracts, Vel. 5, No. 2, Abst. No. 74, p. 21, April 1938
An abstract of an original article dealing with the underlying
principles of frost effects and measures to obviate the damage.
The uuthor gives experience on German roads during the severe
winter of 1935-36 1nd refers to a comprehensive bibliography

by H. Petermann and E. Boedeker {see Road Abstracts, 1937-38,
Vol. 4, No. 213}.

GRIM, R. E., **The Clay Minerals in Soils and Their Significance"’, Illinois
Geological Survey, Circular No; €5, pp, 11-12, 1941

Relation of {rost heaving to clay mineral composition; clay

minerals discussed include montmorillonite, kaolinite and

¢ertain illite soils.

HARDY, R. M., “*Permanently Frozen Ground arnd Foundation Design, Part
1", Engineering Journal {Canada), Vol. 29, No. 1, pp. 4-7, January 1946
Limited largely fo discussion of permafrost but includes a-re-
view of theories of frost heave, and shows relaticnship between
soil types and ice segregation in permafrost.

HARDY, R. M., "*Research on Frost Action in Soils**, Roads and Bridges
{Carada), Vol. 84, No. 9, pp. 74-77, 102, September 1946
Ceneral review of the work of Taber, Beskow, and Casagrande;
discussion.of méthods for correcting frost heaves; and 2
description of permairost.

HARRINGTON, E. L., **Soil Temperatures in-Saskatchewan*’, Soil Scxence,
Vol. XXV
Thermometers were placed in-the ground at depths from 1 to 8 ft
at the University of Saskatchewan 2t Saskatoon. It is pointed out
that the temperafure varies rapidly atf the 1-ft level and that the
lag in soil tempeyature below a- 2-ft depth is marked. A compari-
son of the temperatures-at Saskatchev.a:- with those oblained by
other observers in Kansas is made. It is pointed out that the
maximum temperaiure at the 8-ft depth was reached in April
and the fizst half of May. Permalrost is not discussed in this
article. Graphs showing the results are included.

HARRISON, 7. L., **First Frost is Never Responsible for Cracked Concreie -

Roadways'®, Enginéering News-Record, Vol. 80, No. 9, op. 418-420,
28 February 1918
An attempt to esfabliah the hypothesis thai heaving can cccur
only as a result of more than one*iresze’ ol the suhgrade soil.
No literature is cited and no supporting data are givea. The
acthor bases thicZness of subbase design on the maximum degth
of winter thaws.

HAWKES, L., **Frost Action in Superficial Deposits, Iceland™, Geological
Magazine {London}, Vol &1, No. 725, pp. 509-513, Novemb-r 1924
A description of several distinct types of effects of frost acti
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in surface deposits in Iceland. Included are cracks in clays,
knolls in grasslands, rings of stone, ard formaticn of shallow
hollows in gravels.

HEATING AND VENTILATING, ‘‘Frost Penetration in Ground®’, Heating
and Ventilating, Vol. 35, No.-6, pp. 53-56, June 1938
A charted map of the U. S, showing maximum depth of frost
penetrztion. Tabulated data are alse given on maximum frost
penetration in ground in 100 cities and average {ros= pene~
tration in.more than 200 cities in the 48 staies.

HEJE; K., "Studies of Frost Heaving:Carried Out at the Norwegian Techni-
cal College and Thair Economic Results'’, Meddelande Veidirekt Norsk Ing.
Foren; 1941 .{6}, 65-71. Road Abstracts, Vol. 9, No. 6, Abst. No. 217, p.
67, May 1942

Required depth of non-frost~susceptibie granular bases, insulat-

ing materisls and drains to prevent detrimental heaving; frost

storaga capacity {freézing index); and cosis of various methods

of preventing frost- damage.

HENTON, 7. T.; "*Modern Subdrainage Proves Successful Cure for Frost
Boils**; Highway Magazine, Vol. 19, No. i2, pp. 316=318, December 1928
A brief article describing the installation and performance of
a corrugated metal pipe on state trunk highway No. 60 west
of Columbus, Wisconsin to prevent frost boils,

HEWES, L. I., *“American Highway Practice™, Vol. 1, pp. 183-184, 394?
John \*a’ﬁey aid Sons, New York
Includes a sufnmary statement on theory of frost heavirg.

HIERONYMUS, G.; "Earth Ambient Tempéeratures for Cable Loading Limits*,

Electrical World, Vél. 122, No. 24, pp. 92-93, 9 Decémber 1944
Results of a study of air and groand temperatures in Xansas City,
Mo. io determine-relationship between temperafure and dépth;
cyclic ¢hanges from year to year; lag between suriace air a.nd
earth temperatires at various depths; and location of **sink’
value at which there is no apparent response fo variation of
surfdce air temperatures.

HIGHLAND, SCOTLAND G., *'Study-of Year Round Soil Temperatures™,
Journal, American Water Works Association, Vol. 16, Nc. 3, pp. 342-354,
September 1526

inclhides iabulated dala on year-round femperatures at Clarksburg,

W. Va,, and depth of frosi penetration in 11 cilies in U. 5. and

Canada. '

HiLL, E. M. M., Ghief Enginser, **Memo Re Perpetxally Frozen Subsé.i
Cbservations in the Vicinity of ihe Hudson Bay Railway™, Canadian MNati
al Railways, Winnipeg, Masitoba, Canada, 29 March 1940

This article deals with perpetusily -Irczen subsoil in the ze-

gions of ‘the Province of Maritobs principally. It-is pointed out

ihat the scuthers boundary of permiafrost exisis someThere
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between latitvde 54°30° and 55°0° in Manitéba. Permafrost in
this area may exist in the form of islands. North of 56°30°
latitude, permairost and tundra vegetation are continuous.
There is a table showing thickness of permafrost in various
parts of Manitoha, Northwest Territory and the Yukon Terri-
tory. A list of references regarding irost and soil tempera-
tures in Canada is given.

HOBBS, W. H., **Soil Flow*’, Bulletin, American Geographical Society, Vol.
45, No. 4, pp. ~81-284, Aprii 1913 :
Discussion and explanation of tlie phenomena of frgezing and
thawing as related to the formation ~f soil poiygons and the
lifting of rock fragments and depositiing them on edgz at the
edge of the polygon. Some discussion given to soil fiow as
the result of freezing and thawing.

HOGENTOGLER, C. A., WINTERMEYER,; A. M. and WILLIS, E. A, *'Sub-
grade Soil Constants, Their Significance, and Their Application in Prac=
tice,** Public Roads, Vol. 12, Nos. 4 and 5, pp. 89-108, 116-144, June and
July 1931
The authors review the work of Bouyoucos and Taber and discuss the
frost-heave characteristics of the varicus Public Boads Administration
soil groups.

HOGENTOGLER, C. A., “Engineering Properti=s of 561", pp. 127-158,
1937, MeGraw~Hill Book Co., Hew Yorx

Heat transfer, insulating properties of materiais, effect of

air temperature, eifect of types of tovering; growth on freez-

ing, direction of growth, ice lenses respousible for heave,

freezing of supi:rcooled water, heave in permeable soils, -

heave in soils of high capillarity, moisture requirements for

frost heave; effect of soil character; resuits of controlied

experiments, effect of climatic changes, cifect of soil pro- -

file, effect on road surfaces, and drainage of f*ost-nea-.';as -

silts. -
HOGENTOGLER, C. A., and BARBER, E. 5.; “*Tke Tread of Soil Tesking"’,
Proceedings, 18th Annual Mecting, Highway Research Board; Part II, De-
ceinber 1938, pp. -3¢

The article is a resumie -of soil test methods and the significance

of tést cata, Subjects discussed include the following: dominant

colleidal phencmens; apparent volucie of Soil fraciions; effect -

of film moisturs on the stability of the soii; eifect of clecizo-

Iytes; internal forces refain high density of soil; stabildy of

soii determined by test; the consolidation fest and iis applica-

fions; shear lesis; compaction iesis; and indicafor tests.

HUGHES, A- C., ""Frost Damage ic Roads en z Chalk Subsoii®®, Surveyor
{Londcn}, Vol. 18&, No. 2909, pp. 581-5%82, 7 November 1357

A gencral descriplive articie on depth éi’ frost penefration and

effect of Erainage, exposure, subsurface water through cracks

in pavements, grades,; culs, emibankmenis, and traific on frost
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heaving and frost boils; and the natire of successful treatments,

»
ity

HUNTTING, M. T., “*Geology in Highway Engineering'®, Transactions, Amar-
ican Society of Civil Engineers, Vol. 110, pp. 278-280, 1945

A bricf and general review of the area affected by frost action,

Taber's work, and the cooperative survey between the state

highway departments of Michigan, Minnesota, Wisconsin and

the Public Roads Administration.
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HVORSLEYV, DR. M. JUUL; *‘The Present Status of the Art of Obtzining
Undisturbed Samples of Soils®’, March 1940, Harvard University c

This report is divided into two main parts. In the first part

is given an anslytical review of the character and influence

of the various types of disturbunce %o the soii sample and of

the problems encountered in securirg such samples with a

minimum of disturbance. The second part contains a compre-

hensive review of the methods and equipment currently used

to obtain undisturbed samples of soils in this country and

abroad. Bibliography.

LRI

INGERSOLL, L. R. and KOEFF, O: A., **Thermal Diffusivity and Conductiv-
ity of Some Soil Materiais**, Physical Review, Vol. 24, No. i, pp. 92-93,
July 1924 -
The authors present 2 method of measuring diffusivity and give =
tabulated datz on percentage moisture, diffusivity, specific heat,
density and conductivity for four différent soil materials and
densely packed snow.

b

IVIE, J. O. and RICHARDS, L. A., **A Meter for Recording Slow Liquig
Flow'", Review of Scientific Instrumeats, Vol 8, No. 3, New Ser., pp. 86~ =
§9,-March 1937

A description is given of & reversible flow meter desigred to

v-'oi-k as & ?ért of a soil: :ndzs*h:ze flow gauge. 'I"-e ﬁow of water

L

dense nonnntcxble lLigquid and :ec:*chng the drops ekctr'caii}'
The operating characteristics are discussed and an afapirical
equaiion derived giving the eifect of tamperature and flow rate
on size of arop. )

JAILIITE,; W: MARKS, “Permairost Researek Ares', TheMililary Engi-
neer, Seplember 1947, Vol. XOIXIX, N6. 2€3, pp- 375-379
This articie Jdescrites consiruction by the Corps of Engineers,

Dept. of Army¥, of a research area near Fairbanks, Alzska for

the purpose of studyicg the effect of permafrost {permarnently

frozen ground} on varicus types of foundations, using different

kinds of insulation, »iling, gravel fills, etc. Some of He

difficulties of coastfuction are described; includirg what

happens when Howing arfesizn weil is obiained when drilling

for water through the frozen ground.

W

JOHNSON, A. W., *"Frost Action in Subgrades and Bases®, Roads and
Bridges, {Cansda}, Vol. 85, No. 9, pp. 194~110, 1456-150, Seplember 1947:

w
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mathematical determination of expected danger from frost which
will enable suitable preventive measures to be taken; the cffec~

tiveness of dowelling concrete pavements; and the required mini-
mum thickness of granular bases to prevent damage due to frost.

IR RHTHENTY

lif¢!

KERSTEN, M. S., “*Survey of Subgrade Moisture Conditions®’, Proceedingg,
Highway Research Board, Vol. 24, pp. 497-512, 1944

Compilation and analyses of data on soil moisture under exist-

ing highway pavements.

KERSTEN, M. S., *"Subgrade Moisture Conditions Beneath Airport Pave~
ments'’, Proceedings, Highway Research Board, Vol. 26, pp. 450-463,
1945

An analysis of subgrade moisture data from subgrades under

flexible and rigid type airfield pavements in 17 states.

KIMBALL, D. A., ..UHNKE, G. N,, and GLOVER, M. P., **A Comparison
of Temperatures in Air and at Various Depths in a Light Sandy Soil in
Southern Ontario’ , Scientific Agriculture (Canada), Vol. i4, No. 7, pp.
353-359, March 1934
An examaosle i.- siven of rucordad temperature data taken with
recording thermograph of the 2-pen tvpe with mercury in sieel
cables. Tabulated data are given showing average monthly
temperatures of air and.of the soil at depths of 4, 12 and
24 in, from July 1930 to June 1932.

e

KINCER, 7I.B., ‘‘Precipitation and Humidity*’, Atlas of American Agricul-
ture, Pt. 2{Climate), Sec. A(Precipitation and Humidity), Advance Sheets,
No. 5,15 March 1922

Charted maps of the U. S. giving data on precipitation and

humidity on basis of monthly, seasonal and annual averages.

Records for the uniform 20-year period, 1895~1914, were

used in consiructing the principal charts and diagrams.

KINCER, J. B., **Temperature, Sunshine and Wind*'*, Atlas of American
Agriculture, Pt. 2(Climate}, Sec. B.{Sunshine and Wind), Advance Sheets,
No. 7, November 1928
Charted maps of the U.S. and diagrams giving data on ftempera~-
ture, sunshine and wind, on basis of monthly, seasonal and
annual values. Records cover the uniform 20-year pericd,
1895-1914.

KRYNINE, D. P., **Soil Investigations in Russia'’, Proceedings, Highway
‘Research Board, Vol. 9, pp. 66-74, 1930

Author presents general review of scil studies in USSR.

General history, soil profiles, design of soil mixtures,

frozen soils, rolling of earth roads, and research are briefly

discussed. As to frozen soils, author notes difference as

to freezing and thawing when area is insulated, also the

destructive efiect and inherent instability of roads on these

areas. Bibliography of 8 titles (mostly English) are noted.
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- KRYNINE, D. P,, “'Soil Mechanics, Its Principles and Structural Applica~-
tions'', st Ed., pp. 77-84, 1941, McGraw-Hill Book Co., New York
General discussion of frost action, freezing point, ice crystals,
open and closed systems, influence of the size of particles,
mas3sive and ice stratified frozen formations, mechanics of
moisture movement during the soil freezing process, capillary
capacity and permeability as confrolling the maximum amount
E of heave, and technicail measures against frost action.

E: - KRYNINE, D. P., ""Some Experiments on Capillary Flow of Moisture
s 3 Through Gravels and Silts*', Proceedings, Twenty-sixth Annual Meeting,
Highway Research Board, 1946, pp. 474-483
Capillary movement of moisture in gravels and silis, and
also in combined systems {silt~sand ind silt-screenings} is
described in this paper. The exper enis were performed in
large lucite tubes, 5~-5/8 in. and 3~-./8 in. in diameter and
4 ft nigh. The shape of the time curves obtained by plotting
the height of the visible moisture boundary against time was
parabolic of variable order.

LLANCASTER, C. M., *Discussion on Survey of Subgrade Moisture Condi-
tions*', Proceedings, Highway Research Board, Vol. 24, pp. 512-513, 1944
Significant data from a leng-time moisture study under flexible-
. type pavements in Missouri.

LANE, A. C., “*Northern Climatic Variations Affecting Geotherm Initial®’,
Canadian Mining and Metallurgical Bulletin, No. 411, pp. 397-402, July 1946
A review of the works of Fitton and Brooks {Monthly Weather
Review, Vol, 59, pp. 6-16, Jaruary 1931), on the relationship be-
tween air and soil temperatures in the upper few inches of per~
manently frozen ground with remarks by the author.

AT 5 A ORI e T i

LANG, F. C., **Frost action in Highway Subgrades and Bases'', Discussion,
Proceedings, Purdue Conference on Soil Mechanics an Its Applications,
Purdue University, Symposium on Frost Action, pp. 457-460, 2-6
September 1940

Descziption of heaving in the form of Ligh joints in portland

cernent concrete pavements in Minnesota and means of pre~

venting their occurrence. Data on change in density of a clay

-soil subjected to absorption and freezing and thawing are in-

cluded.

RN T e A v e

LANG, F. C., "*Discussion -~ Subgrade and Pavement Bases'', Proceedings,
27th Annual Convention, American Road Builders association, pp. 508-515,
1930

A description of frost heaving and frost hoils and a suggestied

means of *‘curing*® {rost boils.

LANG, F. C., **Soil Science Applied to Flexible Surfaces®’, Better Roads,
. Vol. 5, No. 2, pp. 20-27, February 1935
A general descriptive article illustrating (1) position of
frost boil in structureless silt in soil profile; (2) exzavation
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of {rost-susceptible soils; (3) frost heaving with respect to
position of ledge rock; {4) grading of materials and typical
cross section of gravel bases used and their relation to road
surface condition; (5) underdrain practice; and (6} acdjustment
of prade line to avoid frost-susceptible soils.

LANG, F. C., “*Combaling Frost and Drainage Problems*', Proceedings,
23rd Annual Road School, Purdue University, Engineering Bulletin, Vol. 21,
No. 3.(Extension Ser. No. 39), pp. 46-56, May 1937

This article is similar in content to **Soil Science Applied

to Flexible Surfaces**, by F. C. Lang, Better Roads, Vol. 5,

No. 2, pp. 20-27, Februury 1935

LANG, F. C., **Progress Report of Committee on Freeze-Proofing Treat~
ment of Subgrade Soils with Calcium Chloride to Prevent Detrimental Frost
Action®’; Special Committee of the Highway Research Board, 1944, Highway
Research Abstracts, No. 118, pp. 9-10, March 1945

A description of installations in Michigan, Minnesota, and

Indiana in which calciom chloride was introduced ints the sub-~

grade through holes in the pavement to prevent frost heave.

LAUCHLI, E., *Ground Temperature Variations Decrease with Depth®*,

‘Engineering News, Vol. 74, No. 11, pp. 510-511, 9 September 1915

A Lrief statement on the need for steel in & cutoff wall to
care for local "siresses set up by temperature changes at
different depths. Included are five time-temperature charts
showing mean air snd ground temperatures.

LEFFINGWELL, E. DeK., “Ground-ice Wedges; The Dominant Form of
Ground-Ice on the North Coast of Alaska"’, Journal of Geology, Veol. 23,
No. 7, pp. 635-654, October-November 1915

A description of soil polygons and inclosing wedges of ground

ice with cn explanation of their origin and growth.

LEWIS, M. R., **Rate of Flow of Capillary Moisture*', U. 8. Dept. of Agri-
culture, Technical Bulletin No. 579, October 1937, 29 pp.
The results of experimental studies in which water was added
at various predetermined rates to one end of a number of soil
columns which were exposed at the other end to a current of
air maintained-at a constant temperature and humidity. The
surpose of the experiment was to determine the distance through
which water can be moved by capillary forces in a range of
moisture between the ficld capacity and the permanent wilt-
ing percentage. Data and discussion are included on effect of
soil type and gravity on rate of flow, and moisture content
gradient for diiferent rates of flow. Bibliography.

LINDE, S. F., **The Freezing of the Foundation Soil Under Cold Storage
Buildings'', Warme u. Kaltetechnik, 1942, 44(2), 17-23; (3) 34-8; Build~
ing Science Abstracts, Vol. 16 {New Ser.), No. 3, Abst. No. 198, p. 41,
March 1943

Soil temperatures correlated with vertical movements of a cold
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storage warehouse and conclusions concerning design of foun~
dations for cold storage warehouses.

LOWELL, J. W., **An Investigetion of the Vertical Movemcnts of Concrete
. Pavements'®, Procéedings, American Concrete institute, Vol. 14, pp. 360~
373, 1918
The objectionable features of longitudinal and transverse cracks
in portland cement concrete paveraents laid on clay soils are
. mentioned. A pavement cross section involving the useé of an : i
impervious bituminous wail is suggested which will preveri the o
entrance of *‘outside moisture'’ and thus nullify or reduce the 0l
effect of frost action. 3

MACKINTOSH, A., ‘*Progress Report of an Investigation of Frost Action in .
Soils®*, Proceedings, International Conference on Soil Mechanics and 3
Foundation Engineéring, Harvard University, Vol. 2, pp. 260-262, 22~26
June 1936
A descriptior of the cold room and equipment for temperature
measurement at Harvard University and progresas:in a determina-
tion of the magnitude of force which is associated with-the growth
of ice in soil,
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MADDREN, A. G., **Smithsonian Exploration in Alaska in 1904**, Smith- !
sonian Miscellaneous Collections; Vol. 49, No. 1741, pp. 42-44, 1907 :
The author quotes Tyzrrell's hypothesis on the mode of forma- .
tion of crystosphenes (underground **wedges®® or sheets.of clear -
jce) found in the Klondike country. “3

T AT

MAIL, G. A., **Soil Temperatures st Bozeman, Montana, Durzng Subzero
Weather"', Science, Vol. 83, No. 2163, p. 574, 12- June 1936
A brief discussion and graphical presentation of air and soil
temperatures at depths of 4 3 and 6 ft for the period:com- E s
mencing 25 January 1936 during which time Bozeman expérienced S
its coldest and most extended period of subzerc weather ever -
recorded.

MAMANINA, L., **The Effec? ¢ Insulating Layers on the Rise of Cepillary
Moisture in Heavy Loams’’, PocLvovedenie {Pedology) (Moscow}, 1944,
{2-3), 161-5 -~ In Russian with English summary. Road Abstracts, Vol. 13
No. 3, Abst. No. 173, p. 34, 5 March 194¢

Results of laboratory experiments on the eiffectiveness of layers

of gravel and sand in preventing the rise of capillary moisture in

heavy loams.

o

ot st

MATTIMORE, G. S. and RAHN, G. A., "*"Research on Concrete. Disintegra- I
tion’, Proceedings, American Saciety for Testing Materials, Vol. 35, Pt. )
2, Technical Papers, pp. 410~420, 1935

The authors present data on 2ir temperatures and soil tempera-

tures at 1~ft depth for the years 1930 to 1934, in northern Penn~

sylvania ané show a correlation between freezing and thawing

and concrete condition of 45 test culvert headwalls,
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MEVYER, E. V., **Conference Report on Forous {Cellular) Concrete'’, First
International Congress for Concrete and Reinforced Concrete, Liege, Vol.
2, Question VI-9, pp, 139-144, 193¢ -= In French with English summary.
Description of a porous lightweight concrete used for insulat-
ing purposes. Charts show the coefficient of conductivity and
compressive sirength characteristics.

MCCLAIN, C.W., “*Combating Frost and Drainage Problem®’, Proccedings,
23rd Annval Road School, Purdue University, Engineering Bulletin, Vol. 2,
No. 3, Extension Ser. No. 39, pp. 57-58, May 1937

A discussion of a general rature on F. C. Lang's paper in

same publication. No data are given.

MCCOLIL.OCH, J. W. and HAYES, W. P., *'Soil Temperature and Its Influence
on White Grub Activities'*, Ecology, Vol. 4, Ne. 1, pp. 29-36, Janvary 1923
The authors, in their study of white grub activities, obtained
daily soil temperatures at Manhattan, Kansas, at depths of 1 to
6 ft from 1 March 1920 to to 31 December 1521. Although a
mild winter with no soil {reezing, the temperature data are of
general interest for the locality.

MCCOOL, M, M. and WHEETING, L. C., **Movement of Soluble Salts
Through Soils*’, Jeurnal of Agricultural Research, Vol. 11, No. 11, pp.
531-547, 10 December 1917
Migration of salts in soils from regions of higher to lower
cancentrations and with movement of soil are discussed.
Determisation of salt concentrations was made by the freezing
point method.

MCLEOD, N. W.; *'Soil Science Applied to Subgrade and Base Course De~
sign*',-Canadian Enginéer, Vol. 77, No. 5, pp. 5~6, with discussion on pp.
52 and 54, August 1939
A review of published theories on the mechanics of frest heave
constitute-a portion of this article.
MEINZER, O. E., **The Occurrence of Ground Water in the United States,
Y. S. Geological Survey Water Supply Paper, No. 489, pp. 30-63, 1923
The author describes various types of water tables; the capillary
fringe; the capillary rise; and the yield and water retention in
various types of soils.

MICHIGAN STATE HIGHWAY DEPARTMENT, “‘Subgrade Soil Exhibit",
2%th Annual Convention and Exposition, Amevican Road Builders Associa-
tion, 11 pp., January 1932
A description of capillary experiments, drainage experiments, dis-
cussion of typical field conditions and g:ade-design measures for
elimination of frost heaving and exhibit of frozen soil specimens.

MICHIGAN STATE HIGHWAY DEPARTMENT, ‘‘Fiald Manual of Soil Engi-
neering’’, Revised Ed.; pp. 64, 77~82, 106-109, February 1946, Lunsing,
Michigan *
Frost heave excavation, frost heave; capillary action, free water,
collection of water in voids, textural changas, frost boils, spring
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breakup and location, investigation, and inspection for preventing
heaves.

MILLER, HERMAN H. and SMITH, DON N., **Methods for Prevention of
Road Failures Due to Frost'’, Roads and Streets, Vol. 77, No. 6, pp. 219-221,
June 1934

This article presents a plan for correcting frost heaves in roads

in service by digging l-fi-diameter by 2-ft~deep holes at 4- {o 8-ft

centers in the road and backiilling with pea gravel and calcium

chloride. Good results are claimed.

»ISSOURI STATE HIGHWAY COMMISSION, *‘Soils Manual*’, pp. 130-133,
1948, The Commission, Jefferson City, Mo. ’
A discussion of fundamental concepts of the frec zing and heaving
phenomena, probable location of frost boils, reduction in bearing
value during tie frost melting period, and methods for overcoming
the detrimental effectis of frost-heaving subgrades.

MOFFIT, F. H., **Geology of the N .:ne and Crand Cent::al Quadrangles~
Alaska™, U. 5. Geological Survey Bulletin No. 553, pp. 53-54, 1913
Restatement of Tyrrell's description of **Crystosphenes or
Buried Sheets of Ice in the Tundra of Northern America’’.

MOORE, W. L., **Descriptive Meteorology*’, pp. 107-114, 1910, D. Apple~
ton and Co., New York
A comprehensive ireatise on meteorology. Included is a discussion
of *‘Frosts: Influence of Soil and Vegetation on-Minimum Tempera-
tuies'’, a major portion oi which is devoted to conditions under
which-frost-occurs-in-bogs and the effect of sanding or flooding bogs
to prevent frost.

MOOS, A. VON, **The Part Played by the Foundation it Road Failurces*’,
Strasse u. Verkehr, 1943, 29 (1} 1-7; {2} 2i~-9; Road Abstracts, Vol. 12, No.
3, Abst. No. 118, p. 25, March 1945

Purpose of foundation or base, effect of faulty construction and

criteria for detectiing materials or conditions likely to cause

trouble. Special reference is given to prevention of frost damage.

MORTON, 1. O., **Soil Profile Field Methods in New Hampshire*’, Proceed-
ings, International Conference on Soil Mechanics and Foundation Enginesring,
Harvard University, Vol. 1, p. 247, 22-26 June 1936

A brief description of suil survey methods in New Hampshire.

MORTON, J. 0., TREMPER, B., STOKSTAD, O. L. and CASAGRANDE, L.,
**Prevention of Detrimental Fro:t Heave"', Proceedings, Highwuay Research
Board, Vol. 18, Pi. 2, pr 356-~365, 1938

A symposium reviewins the theory of frost action; measures in

use in New Hamushire, Washington, Michigan and Germany for

preventing detrimental fros? action; and suggestions for new
research.

MOTL, C. L.., **Study of Laws and Practices Applying to Special Load Limita~-
ticns to Prevent Pavement Damuge*®, Progress Report of Subcommitlee
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No. 2, Maintenance Committee; American Association of State Highway
Officials, 1947
Status of enforcement of load limit laws and results of lnad
bearing tests on Minnesota pavements inearly fall and in early
spring during the frost melting period.

MOZLEY, A., **Frozen Ground in the Sub-Arctic Region and its Biological
Significance®*, Scottish Geographical Magazine, Vol. 53, No. 4, pp. 266-270,
July 1937 '

Data on mean annual air temperatures, depth of snow cover,

depth of perennially frozen ground and ground temperatures in

northern Asia, and minor reference to the existence of plant

and animal life in those regicns.

MULLER, SIEMON WM., **Permafrost or Permaznently Frozern Ground and
Related Enginearing Problems®, U. S, Geological Sur¥ey, Special Report;
Strategic Engineering Study No. 62, Prepared for Military Intelligence
Division, O.C.E., U..S. Army, 1945, 2nd printing, 231 pp. Reprint by J. W.
Edwxrds Inc., Ann Arbor, Michigar, 1947 )

A comprehensive treatment of ice and permafrosi. Of interest

pertaining to frost aclion afe: lag of ground temperatures be~

hind air temperatures; fundamental principcles governing forma-

tion of iCe in soil; freezing lemperatures of salt solutions; heat

conductivity of soils; and swelling of ground during freezing.

MULLIS, IRA B,, **Illustraiions of Frost and Ice Phenomena'®, Public Roads,
Vol. 11, No. 4, pp. 61-79, June 1930 )
The author illusirates various forms of deirimental frost
phenomena and discusses and presents data-on volume change~
temperature change characteristics of water &nd ice; pressure
effects due to frost action: direction of heat radiation: size of
soil particle; and the amont of water aveilable.

MUSKAT, M. and WYCKOFF, R: D., **The Flew of Homogeneous Fluids
Through Porous-Media, First Edition, 1937, 782 pp.. McGraw-Hill
Book Co.Inc., New York

This book consists of the following: Partl -- Foundations;

Part II -- Steady-State Flow of Liguids; Part Il ~- The

Nonsteady-State Flow of Liguids; Part IV -~ The Flow of Gases

through Porous Media; the subject matter of thic treatise, the

flow of homogeneous fluids through porous media while distinct-

1y limited by tke gualifications ‘*homogeneous™ and *‘porous’,

- is nevertheless sufficiently wide in scope to find application in
many braaches of appiied science. In such fields as ground-
water hydrology encompassing the provision and maintenance of
water supplies, irrigation, and drainage problems, and petro-
Jleum engineering involving the production sf gas axd cil from
theizr underground reservoirs, the zpplications are evidently
of basic importance. Equailly imporiant are applications fo
specific problems encountered in civil engineering, agricuitural
engineering and many jndustries.
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- NATIONAL RESEARCH COUNGIL OF CANADA, **Soil Temperaiuvres in
Canada -- Observaiions of Soil Tamperatures™; February 1337, Ollawa

Obkservaiions were made from 1894 fo 1900 at McGill University.

. Thermometlers ware placed at depths frem 4 in, to 9 it in sandy
spil. Other observations wers made at Guelph, Ontario from
1930 to 1932 and at the University of Saskaichewan irom 1921 io
1923 and from 1229 ic 1934, Some of these resulls have been
taken from other papers. The effect of snow, rain and air fem-
peratures on soil temperatures is diséussed at leagth., The frost
pesetralion and depth of water mains in various Canadian cilies
is given including Caigary, Edmonion, Moose Jaw, Reginz, Winni-
peg, Windsor, Brantsford, Chathan, and Otfawa. Permafvostin
the Hudson Bay arsa and the Xlondike region is sialed tc ke over )
200 §i deep. The maximum dapih of thaw iz genserzily £ I3 fo
1§ it irem the surface.

BN L BURE RN IR
n v .
i
TR0

phith

iy
O DA AR o e e

iR M IR AN LRI

LSRR

'

i it i RHARMMIN R HHN IR

NATURE, **The Permanently Frozen Soils of Russia®”, Nature {Lozdon],
Vol. 123, No. 3108, pp. 741-742, 1! May 1929
Abstract of a monograph **Everfrozen Soil in the Boundasies of
USSR, by M: Sumgin. The Far Easiern Geophysical Obsarvaiory,
¥iadivostok, 1927. Gives definition of pergétually frozen soil,
shows its geographical distribution, and depth; correlates depth of
snow covVer with seasonal fluctuations of temperature in Soil; cites
threc differsant t¥ges of temperature distribution in Permafrosi;
discusses the origin-of permairost and describes fae hydrological :
conditions of the permafrost fegions.
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NIGHOLS, D. A., “‘Solifluction and Other Featutes in Nérihern Canada :

Showi by Photographs from the Air"™. Transactions, Roysl Society of

Canada, Third Ser:; Vol. 2§, Sec. 4; pp. 267-275, May 1332
DescripSon of various aspecis of solifluction {soil flow} is sub-
polar regions due o effect of freezing and thawing. Alsc in-
cludes descripiion of Soil polygons, soil siripes and such fopo- -
graphic featifes as rzised beaches, eskers, and fauits.
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NIKIFOROFF, COMNSTANTIN, “*Perpetually Frozen Snbsoil of Siberia®,

Soil Science, Vol XXVI, No. 1, July 1928, pp. $1-79
This ariizle discusses the location, thickness and femrperalure of
permafrosi, particularly in the vicinity of Yakuisk, Russiz. The
well of Shergeen at Yakutsk is stated to be 382 {2 deep and the g
temperatore at the botliom 1o be -39C. A hypothesis as o the
origin of permairost is discussed. It is poinied out that the cli-
matic-conditions resalling in excess of coid may cause the per~
mairost. The oiher thecry points out that permafrosti may have
been caused by glacial action. There is 2 discassion of soil
bliziers and ice caverns. I% is poinfed out that agriculiurs by
the Yakuis ha

Ve seieis
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s been successful in spife of the fact that the grow-
ing season is oxly 100 days lomg. OI course, ducing the growing
season, the sun shines from 21 1o 22 hours per day. Dairying

is the principal agricultural pursuii, I is poinled oul that per-
petually frozen subsoii in Norfk America kas received very
1itlle discussion in lechnical literature. A series ol maps =nd

~ grapas iliusiraiing fie auithor’s dissertation are included.
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NUNN, E. H., **Subgrade Protéction ané Winter Pav;n;.e:z Access Roads™”
Calcium Chloride Associalion News, VoL §, No- 4, 22.4,5,10,1 A g“..st
19422

Brief description of the use of caléiom chloride i6 prevent

freezing of the subgrade in winler construction.

CSTERBERG, I. O., **A Survey of e Frost Heiving Problem™, Civii Engi-
neering, Yol. 19; No. 2, 5p- 3133—3 2, Tebruary 1948
A description of damage dus t& '-os: kaave and Feview of the
mechazrics of frost heave; the relationchip belween grain size
and capilisrify and heaying; and praciieal mezas of prev,
ing fro&t heaving.

PALMER, C. A., “Permafrost Problems®, Civil Exginser Cozps Builztin,
¥ai. 2, No. i:,ﬁpr:i 1948, Boreas of Yé..’as asgd i}d}cks, L. 5. Navy

Report Consists primnazily of 2 list of precagiions Baimust be

faken when building in pefmairost arses {list kss 15 precaztions}

~= ie., variationin supporiing Sower beiween frozeh and Hawed

groust, the zround under buildings on parmafrost fends io freeze

16z and $haw mors fhereby effeciively lowering fie permafrost

table, ei€. The origin of “*Nilyeds™ and Ice mounds are dis-

cussed: The nelessary research invesiigalions thai should be

sarried o= ave disCuszed. Discussion of persconnel ard field and

naér;io’—g egtioment nefessary for the resaarch is included.
PALMER, i.A. and. TEOMPSON, 1. S., “Pavernent Evaluatioz by Losdis ELosding

Tesis at %va}aaé Marine Corps Alr -Stations*t, Presented at e 275
A@x aéfghag of e nsgm_;-.sesavca Loard, »}i‘x’
Datx of izi:eéeét relative to si=diex of Iresf aclios ate exisi-

icg sci: moistare conlents correlated =ik soil iype.

PARADIS, ALPHONSE, “Foandiiisns axd Proteciith Against Frost Hedving™,
Canadaziég'l&ee’, Yol 67, Nc. 1§, P2 2;-2-., 15 Octsher 1935

A descriplon of field experimests Involving the use of **s3ns

cushions™ wp 012 a.za&em,aﬁa:..scussmeshe.seci

sand Cushions as bases mhder roads io prévert ffost heaving.

PATERSON, T. T., *"The Effecis of Frsst Action and Solifizxich Around
Baffin Bay 2z In He Cambridge Diskrict™, Quarierly Jourmal of the Geor
Zogical Sctisty of Landon, Vol 95, No. 381, pp. $9=238, 3-;::;! 1940

Descriniion of frost cracking, &£id and slone polypesns, and

solifiaxisn {soil flow}; and discas s‘snéf&ceﬁgi. oiﬁ'os*

€zacks, Hscries of e formaiion of polygonai sircetures,

_unc fhechanics of solifizxion.

PATTEN, H. E:, “Heat T’ans!em in Seils™, T. S. Dept. of Agricuifure,

Bureac of Soils, Bulietin No. 59, 1909, 54 pp.

The Tesniis of }abo-as‘m ¥ a:;en:aen%;. siody and raview of

literature on fhe Biermal properiies of soils. Presented

are sxg rIim _uu.sezzai and derived catx on heziof wetking, diffus-

i\r? rats, Telation belween suriace arsa, moisture fikm, and

% conductivily, and diffasivily, for 7 soils Fanging from
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PENNSYLVANIA ROAD BUILDER, **Frevanting Dehxmé;é. i-*.ee.vmg . i
Pennsyivaria Road Builder, Vol. 15, No. 9, pp. 4 and 1 a’,aeaﬂ 1882

Brief discussion on e usé of calcivm chlsride in soils and
sgii<sggrezais mives Io prevent delzimental f-ost ciion.

P.,{:y.z.}-z,?.s F. L. and DORE, S. &i., **Soil Mechanics a25g Foundabions®, -
» 333-357, 1940, Pitman Poblishing Corp., New York .
Hea-.-;?g of highway slabs, ice segregalion, effect of iex::a...,
effzct oF colloidal malerial, movemest of water 16 forrn ice )
crysials, effect of consclidaiion, effect of waler table Izvel;
eifett of surfice Ioad, unfavorable subgrade conditions, Hiaw-
ing of Iroze= soil, ?'oﬁ'* in foundafions, iypical frostl :sa“:g

ORI

examnis, and preveniion of irost heaving ave diScussed in
iRl Sews. =3

SRR

POPULAR SCIENCE MOKTHLY, “Revoit of fhe Eariy; ?t—;*.sa::os“ Tesis

i

Inger=ily of Afctic Builders™, Populer Science Manihly, Vol. 149, mo. T
125-123, November 1945 - o
Popuiat discussinn of 3ilficaliies of building in permairost -
Tegiozs. ’
PORSLID,; A. E.; “Earf: Mounde i3 Unglacisted Afciic Northawssiern ’:-j

Alaska™, Geég:e.,...cai Qc‘-‘:es', ¥ol. 28, Neo. I, 1938
Origiz of moznds — Zypotheses zovered are {1} by bydraniic
press=re, cracks caused on suviafe with possible steady Seepaze
aftas=asd; {2} so-called “iscal Epfieayal’ o5 low margizal plains,
Descsipiichs and wqpa:és of **Singes™ with €70ss seciion of

Up ety ihin o e b

m,wmsmdm%hﬁv’a&w 1.ocal £
‘:&&ﬁikéebm&&n&.uw-ﬁ fréccing pro- H :
gTesses. Afextion of Sold siotige vaulls on **pingos’” in Hotzebue : ;
rezion =ik discassion of heir mrde of origin. L
Fg =l
PUBLIC WORKS MAGAZINE, *'Soil Freszing a=3 Frost ﬁa-«s * :éumc 3
Worke Magazizs, YVeol. £7; No. 25 : 23-42, F e..«'*r'éa:}' o
A s¥nopsis of &, Tepori by G. Baskéw, T} :.;::zsgenm"- —

Tialiyftaingen""; Statsns x’egms‘-tzt Lfecdelande 48, Sveriges
Geologiska Undersoxning, Ser. T, No. 375, Stockholm, 1935,
The synopsis appeaTed in Road Abstracis. {See Teferencé mnder
Beskow }
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RAMBATUT, 5. 4., “Results of Lisiroraiogical Ohservalions™ . Aiso Under—-
ground Temperatures in Twelve Years, 1898-191G. Redclifie %scvvauc:s,
Radcliffe Observatory, Oxford, Vel 51, pa. 103-2135, 191§, Oxford University
Press, London:

Thic publicalion describes apparaics and methods of zeducing

}

observaiions of earth: temperainres, discussss odservaiions, SR
compatation of thermal diffusivify of gravel in whick thermom- T

(13

elezs were placed, and amplitudes of {eruperaluvre waves. Charis
showing mean monthly femperaiures of the ground for varizas
depils ave inciuded.
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RAVIN, H. H., **Frost Damage on Roads™, Dansk Vitidsskr. 1939, 16 {3}, -
pp. 142-148; Road Abstracis, Vol 7, Ko: 3, Abst. No. 81, pp. 37-38,

April 194¢

A general review of the fheory of frost dction ang the many and
yaried méass af-nveven“*g damage duc fo Irosi. Sofne of the
means of prevention mentisned are {1} feplacement with coarser
soil; {2} use of profectve tourses: {3} use of insulafing courses
of brush, sirdw oF hay; {Z} sermiiting ¥apid fraezing by Imme=
dizte removal of siow; {5} ihe use of admixbures: and {5}

draizags.
iiﬁ‘}‘?i%ﬁ -H., *The Origin of Frost Damiage and Methods of Combating
12*, Dansk Veitidsskr, 1940, 17 {2}, pp. $0-52, {2} 90-97, {5} I51-171:
Road Abstracts, Vol 14, No. 4, Abst. No. 282, p. 48, 1 April 1%57; Hizhweay

Ressarch Absiracis, No. 141, p. &, May 19457
A Siscussiof onthe mechanics of frost heaving: dasih of Lost
penetiation; amount of heaving: effect of surfade Isading, grain
size of soil, and {empeTatire ox heaving: Ishoratory and zze= :
tests, eifectiveness of granalar bases, insulziion fbr*:_.., moss,

eic); drainage and chemical treatment of soils.

RGADS ANDS ‘-2:.2'5:5 “Sm}nk Aethod of Prev,
Rozds™, Roads g Stréeis, Yol. 57, No. ig, p. 81, Ot.n!.!e“ 3 2
Descripiion of method of introducing caleiom c?:in-.a: and pea -
gravel in holes Ix subzrads i prevent spring breakzp.
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RCOBERTS, 4., *"Notes on the Action of Frost on Soil™, J5urnzl of Geology,
Yol 11, No. 3, pp. 314-317, ApFil-May 1903

Description of ground sufizce hoar frost {2eedles ice, S=edish

‘pigkrake} formed in the Puget Sound area from 1T February io

18 Febroafy 1303 with ground ismperatures as low as 25° ".

Inciudes io:*_': pholcs shoFing ice formed in Six layers ranging

_e_% . w

in bei; ti:c:nstto;.acn.

ROOT, W. H., “*Vertical Drainage™ from Highway Maiftesance Performance
Iems, Summer 1947, An unptblished report of highway mainlenante ltems
2ssembled by Public Roads Adminisiraiion.

Experience in fhe use of duep vertical &rains io prevent frost
Reaving.

ROWAT, B. M., “*Control of Frost Heave, Proceedings, 13k Annual LMcel-
ing, Highway Research Board, December 1339, pp. 362 10 455

The auihor describes fhe use of saif ix the prevention of frest

heave on railrcad fxacks. Frost Teave wili not fake place i

‘E&e <oil waier in a Susceplible area doss nof freeze. Seoveral

tiods of 2pplying the s2ilio the $—dDed are discussed, bul

*.iu: imporiant factor is fo apply the-sall early enough so Hat

it may be tisroughly distritrted over The suscep:ble avea by

fhe time freezing starts. The anwior suggests fhe use of salt

as sa admixiure in subbase courses of highways as & frost -

conirol measure.
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ROZARKL, G., "Sione-Leniersd Polypans o= He Rock Iadpe Bordering G
Geseses Hiver 31 Lelchwmorik Pack, X 1.7, Joxrzal of Geology, Yol 55, 55
335381, 1%s5

awmswksﬁ%éméﬁm%av_kiﬁ
in dizmelar, suvsocnded by fresk friomienis 3 o I, 175 3
Tk, 3 v&ma&im.& Bed-
Tock fornd £ In. or less Below suriaces
Faler Howing Sver thainly baddsd siuls, Toon frresiss, favses
Efisi-.-;:eg:a‘éa; &nf separalise of aeé.?@a:. .ﬁrﬁ ‘-’éez-’-
%‘"‘“ T weibeTias Casuss f’z.*:"}é:.’.z.mh:_,__

centerad volypess. One ¥53%er 4ppeass o e it periad
i‘is;’:ai:sa,aii.ei— *a:':::z’-:..xf ;cs-r**e*.ezmeewééeszs
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RUCKLY, ROBERT; DR., “Frost Damage In Highuny Sbgrades™ Strasse
= st—zz‘-._r 3 2%, Moo 12-22, 24-25, IT Secfesriey, i3 DecemBes 1343
fTransialed by HL B. ES=a

::---za; «Enginresr DFpl R.se.—z..sm LS. Fajes—

w2ys Experiment Siilics, Yicksbarg, Miss., Sugast 17 ‘;- }if.éie: TEis =
--..c.:.sz;sc..af‘-s-z‘a.‘-aasa‘;,..” z-='&& 2arEisis, »Geliriie 323

‘Sols 21 Fondaiios St Boules™ & D, A. S2Sy of Lassscse Ustveriiir

?-*"s'-;'v 3 k’ém;mb:%@cteé_w Tect=STer S+ & Sxiss

""’*ﬁmﬁﬁs&ﬁ% £3: Fioei e
Eifiang In S=iitesiands (4] Temperatars: m‘_&sﬂg
i:?;ﬁ*mm&zs&;iaiwé%’"‘ Easvi=zs

252 {7} Foeid experiments.

Sg@c :."’ L_‘ II:_‘ azgj ?‘* '52::&”—-'1 Semize B :ii ;?ﬂ-‘z_ﬁ = ZETa33
{58513, == 33-;;29&. ss*_'a..as, ¥ol. 15, 2.3 A
3%, Moerch 194335 HgEmay Regeavis

I

AbsEacm, Moo ’-.'%g.?; Agwii 324%
E—:gés:mjiéaém-s Barssfer :sé:&s*:a— i

soii 2= cassex of oSt Jaima ""’gthse‘” _tez‘igfjﬁw’;’;- =]
gained i= Silecia in 19354

== Imdiar oI 153525,

SCE %33._., e *4T%e Desair &f Freci Davige™, Shasss
$5. I73-§; Road Absiracis, ¥ai. 12, Fo. I, A%t Mo 2S5,
ISE5; Higheay Ressares Absiasls, Moo 355, o &, Rares 1345

Gmmmﬂma.&.as;&%*g‘e‘m =
s&sxwaa:saﬁeﬁw*&ﬁ‘mmﬁmas
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SCIENRCE X=¥S5 LETI=R, "Eass_-a_&:ga:.s?:ms?a’tussg}si..
’é’."“ Sciescr Xews Lelfer, Yol £2, "é.;,s-..s’?,‘ég?:a ]
Briaf general inferesi ariicis sivessings £ Teed for mhove -
;cfﬁaiﬁmezse.';t‘:nﬁy Irorexn groand Ior 3rocatiss
groblerts i= Camsds and Zizchs.

IIIH

e e

f

ian

'

R




_—
DLty

Il

O N

RS

it
ay n

TR iy
W e

At R

e

51

e
g bl b

e

g b A b LR il
L S i

!
Iy

¢
thl.
e

¢
NI

Agrra el et BT L
e S

kv

ST FURE n'zaa‘.
ot s e ety e

tsgy, AR B AR, St T srare

S gt . .

1938, 41 (484), 356. Road Abstracts, Vol. 5, No. 7, Abst. No. 388, p. 110,
Octlober 1938

By using an analogy batween the differential equations of

diffusion and heat conduction, a law has been obtained giving

the spacings between ice-streaks in frost heaving. The law

is said to be in accordance with the observations of Taber.

SHANKLIN, G. B., **The Effects of Moisture on the Thermal Conductivity
of Soils*’, Transactions, American Institute of Electrical Engineers, Vol.
41, pp. 94-101, 1922

This article presents a review of previous data on heating

by underground cables; gives data showing the effect of soil

moisture on the thermeal conductivity of soils in dissipating

heat generated within the cables; and detailed description

of apparatus and test methods for determining the thermal

conductivity of soils at different moisture contents. Biblio~

gvaphy.

SHANNCN, W. L., **Frost Investigations at Dow Field, Baagor, Maine*’,
Proceedings, Highway Research Board, Vol. 24, pp. 71-86, 1944
Design of bases on soils affected by frost; definition and
description of frost action; weather, soils and frost-heaving
data; and accelerated traffic tests on flexible and rigid
pavements at Dow Field.

SHANNON, W, L., “*Prediction of Frost Penetration’*, Jcurnal, New Eng-
land Water Works Association , Vol. 59, No. 4, pp. 356-363, December
1945

Data on and di ‘f;gvs,sion of factors influenci ;g frost peretration;

the freeziag index (with an approximate formula for computing

F.1.); thermal properties of soils; depth of frost peneiration

and means of computing it; correlation betwaen depth of frost

penetration and freezing :ndex; and ireezing index frequency.

SHANNON, W. L. and WELLS, W. A., **Tests for Thermal Diffusivity of
Granular Materials'', Presented at the 50th Annual Meeting of the Amexi~
caun Society for Testing Mazerials, 16-29-June 1947

Description of apparatus-and test methods, analyses, und

results of tests to determine thermal diffusivity of a number

of different granular materials,

SHARP, R. P., “Ground-Ice Mounds in Tundra'', Geographical Review,

Vol. 32, No. 3, 1942
Description of grour. 4cz mounds in Wolf Creek region; photo-
graphs and cross-sectional sketcles included. Mode of origin
discussed may be due to hydraulic pressure or of Porslid's
*‘upheaval’’ type; definitely not entomkted ice because of surface
indications of upheaval. Dixzcussion of cycles observed in the
development of ica mounds and their relation to the tundra
topography produced; knobs and depressions more or less man-
tled by vegetation contairzd in report. Ground-ice mounds should
be con.'dered along with solifluction, frost heaving, and **Palsen'*
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formation in the development of tundra topography.

SHARP, R. F., “Soil Structure in the 5t. Elias Range, Yukon Territory*’,
Journa! of Geomorphology, Vol. 5, pp. 274-301, 1942

= Invest gations carried on in Wolf Creek area of St. Elias Range,
Alaska. Descriptions with sketches or photographs include those

of stone nets, stone parlands, sione stripes, earth stripes, and

earth hummocks. The descriptions are followed by a study of

the origin cf the various features. Frost action important in

:m!;1;;ln.||mlu-vkﬂvu!:uu-v-'1|flq-nuummmuua-umu« [TIGEA
[

Pt Ry
s
e By

g the formation of each of the above structures with slope deter-
;:;; mining the specific shape of various stone and earth features. Age
3 = of siruciures appears to be about 100-200 yrs.; however, some
§ may be 400G yrs. Stone nets occur on ilat or very gently sloping
5 B ground; stone garland on slepes of 5-15 degrees, stone siripes
g or: slopes of from 7 to 30 degrees. Fines elevaied by the forma-

tion of ice wedges below and within them:. Earth stripes are of
unknown origin except for the fact that they are irost phenomena.
Earth huminocks are caused by the flow of material away from
other areas that I[roze somewhat earlier. They occur on the {lat
or slopzs up to 20 degrees. Ninety references cited in body of
report. Good sketches and photographs describing phenomena.

g AR

: 4 SHARPE, C. F. S., **Landslides and Related FPhenomena'’, A Thesis, 1938,
g - 137 pp., Columbia University, New York
¥ A purely descriptive review based on a field study of a wide range

of typical cases and an extensive review of the literature, of the
present state of knowledge of mass movements of soil and rock.

. E It includes a section on **Frost Action and Solifluction (soil flow)"’
and an extensive bibliography.
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SKELTON, R. R., **Field Observations of Frost Heave'’, Proceedings, Pur~
due Conference on Soil Mechanics and Its Applications, Purdue University,
Symposium on Frost Action, pp. 160-470, 2-6 September 1940

Methods of observation and results of fieid observations of

frost heave and related factors on a poriland cement concrete

pavement in New Hampshire.

itk
i

e 130

activripiia) e

MR A

SLATE, ¥. O., **Use of Calcium Chloride in Subgrade Soils for Frost Pre~
vention®', Proceedings, Highway Research Board, Vol. 22, pp. 422-441, 1942
Methods uses and results of field application of calcium chloride
in pockets cut through road surface and base; results of field
and laboratory studies of migration of chloride; and its effec-
tiveness in preventirg {rost heave.
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SLATE, F. O., **Use of Calcium Chloride in Subgrade Soils for Frost Pre-

1943
Condensed synopsis of & paper appearing in Proceedings, Highway
Research Board, Vol. 22, pp. 422-441, 1942.

SLESSER, CHARLES, **The Migration and Effect on Frost Heave of Calcium
Chloride and Sodium Chloride in Scil'', Purdue University, Engincering
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Bulletin, Vol. 27, Nc. 4 (Research Ser. No. 89, Highway Rescarch Bulletin
11}, July 1943, 168 pp.

Survey of literature, comprehensive {ield and laboratory studies

of migration of cliloride salts and laboratory studies of frost

heave. Bibliography.

SMIRNOFF, A., **Soil Temperatures and Cable Rating'’, Electrical World,
Vol. 82, No. 9, pp. 438-439, | September 1923

The suthor presents year~round temperature data of soil at

depths of 18, 27 and 36 in.; mean air temperatures; rainfall

in inches and solar radiation in g. calories per sq. in. for

Washington, D. C. and constructs soil temperature~cable

rating charts.

SMITH, A., *‘Seasonal Subsoil Temperature Variations®', Journal of Agri-
cultural Research, Vol. 44, No. 5, pp. 421-428, 1 March 1932

Includes soil &nd air temperature data taken at Davis, Cali-

forunia and a discussion of the range of soil temperatures of

various depths.

SMITH, ALFRED, **Daily and Seasonal Air and Soil Temperatures at Davis,
California*’, Hilgardia, Voi. 4, No. 3, pp. 77-112, May 1929
Observed air and soil temperatures at Davis, California. This
reference is given because it describes the installation of
thermometers. Winter temperatures of the soil did not fall
below freezing.

SMITH, ALFRED, *'Effect of Paper Mulches on Soil Temperature, Soil
Moisture, and Yields of Certain Crops'’, Hilgardia, Vol. 6, No. 6, Novem-
ber 1931

In this investigation, particular emphasis has been placed on

soil temperature, soil moisture, and the effects of different

types, grades, and colors of paper. Certain crops were used

as indicators aud the effect of different papers and methods

of laying them carefully noted.

SMITH, ALFRED, **Comparisons of Day.ime and Nighttime Soil and Air

Temperatures'’, Hilgardia, Vol. 4, No. 10, December 1929
A.discussion of the relationship between the rate of percolation
and soil temperature and a charted summary of soil temperatures.
Air temperatures were obtained by means of a thermograph placed
in a U, S. Weather Bureau shelter and soil temperatures were
automatically recorded every 15 minutes by means of a Leeds
and Northrup temperature recorder with electrical resistance
thermometers placed at several depths in an area that was kept
free of growing vegetation. Details concerning the area at Davis,
California wexe described in Hilgardia, Vol. 4, No. 3, May 1929.

SMITH, A., **A Contribution to the Study of Interrelations Retween the Tem-

perature of the Soil and of the Atmesphere and a New Type of Thermometer

for Such Study*’, Soil Science, Vol. 22, No. 6, pp. 447-457, December 1926
Factors iniluencing soil temperature are summarized and
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temperature interrelations between soil and atmosphere
for daytime and nighttime are given. Bibliography.

SMITH, H. W., “*Frost Damage to Sealed Surfaces in Southland*’, Proceed-
ings, New Zealand Institution of Engineers, Vol. 32, pp. 570-594, 1945-46;
Highway Research Abstracts, No. 138, pp. 2-4, February 1947

Description of road surface failures due io frost action;

mineralogical description of aggregates used; specific heat

and thermal conductivity of various materials; soil tempera-

tures and computation of time required for frost to penetrate

bases of various materials and thickness.

SMITH, W. O., “The Thermal Conavctivity of Dry Soil*’, Soil Science, Vol.
53, No. 6, pp. 435-459, June 1942

Experimental procedure on monolith samples. Thermal conductivity,

porosity, volume weight and specific gravity data on air-dry

monoliths of several soils; thermal transfer in structureless

soils and in structured soils; approximate calculation and values

of the thermal structure factor; and thermal conductivity of

peat solids.

SMITH, W. O. and BYERS, H. G., **The Thermal Conductivity of Dry Soils
of Certain of the Creat Soil Groups*®’, Proceedings, Soil Science Society of
America, Vol. 3, pp. 13-19, 1938

The thermal conductivity of dry soils and its relation to

volume weight and porosity; and the conductivity of different

soils of the various great soil groups. An eguation is developed

by means of which thermal conductivity can be computed.

SMITH, W. O., ""Thermal Conductivities in Moist Soils**, Proceedings, Soil
Science Society of America, Vol. 4, pp. 32- 10, 1939

A supplement to a previous paper by the author on thermal

conductivity in dry soils {Proceedings, Soil Science Society,

Vol. 3, pp. 13-19, 1938). Experimental data are given for

four soils. Of particular interest in the experiment was the

movement of moisture from the warm to the cool side of the

sample undergoing conductivity test.

SMI1HSONIAN PHYSICAL TABLES, **Density and Volume of Water™,
Smithsonian Physical Tables, Smithsonian Miscellaneous Collections, Vol.
7!, p. 120, 1921

Table showing the density and volume of water by degrees C

from -10° C to 210° C,

SOURWINE, J. A., **A Method of An’ lysis of Data on Frost Occurrence for

Use in Highway Design®*, Public R- .1s, Vol. 11, No. 3, pp. 51-60, May 1930
A statistical study of intensity duration and frequenty of low
temperature occurrence over a period of years and a suggested
method by which climatological records may serve as a guide in :
the determination of probable ground freezing occurrence. Dis- :
cussed are: source of data; suitability of absolute minimum -
temperatures; critical air temperature for ground freezing; L

161
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critical depth of freezing; critical soil temperature for freezing;
relation between minimum temperature in air and in soil;
frequency of minimum temperatures; critical value of lowest
monthly average of daily minimum temperature; effect of precip-
itation; and effect of duration of cold.

SOURWINE, J. A,, “Art of Preparing an Eartlien Foundation', U. S. Patent

No. 2, 162, 185, 13 June 1939
A patent covering the use of any liquid other than water and
carrying in suspension less than 1-1/2 percent of solid matter,
having a freezing point lower than water and possessing the
physical capacity to form a thin capillary film for the purpose
of incorporating with soil to insure stability against ground
freezing and ground heaving. The claimant specifically exempts
bituminous materials, **sulfide wastas®!, or residual liquors,
calcium chloride and sodium chloride. The method of preparing
the foundation is specified.

STOKSTAD, O. L., MORTON, J. O., TREMPER, B., and CASAGRANDE, L.,
‘*Prcvention of Detrimential Frost Heave’', Proceedings, Highway Research
Board, Vol. 18, Pt. 2, pp. 356-365, 1938

A symposium reviewing the theory of irost action; measures its

use in New Hampshire, Washington, Michigan and Germany for

preventing detrimental frost action; and suggestions for new

research.

STRATTON, J. H., ‘*Military Airfields: A Symposium. Construction and
Design Problems. Design of Drainage Facilities'', Transactions, Ameri-
can Society of Civil Engineers, pp. 684, 764, 778, 781, 783, 1945

Brief statements on design of military airfield pavements for

frost action are included in the general discussion.

SWANBERG, J. H., ""Temperature Variations in a Concrete Pavement and
the Underlying Subgrade®®, Proceedings, Highway Research Board, Vol. 25,
pp. 169-180, 1945

Temperature variations in concrete and the underiying subgrade

over a 5-year period in Minnesota.

SWANBERG, J. H. and HANSEN, C. C., 'Development of &8 Procedure for
the Design of Flexible Bases'*, Proceedings, Highway Research Board, Vol.
26, pp. 44-57, 1946

The results of field and laboratory studies to establish the

relationship between field performance of flexible type bases

and bearing values obtained in the laboratory. Included are

significant data on soil moisture and density changes.

TABER, STEPHEN, '‘The Growth of Crystals Under External Pressure'’,
American Journal of Science, Fourth Ser., Vol. 41, No. 2456, pp. 532-556,
June 1916

Discusses the phenomena associated with growth of crystals

ir. an alum sclution, and in a copper sulphate sclution, and

relates such crystal growth to the growth of ice crystals
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associaled with frost heave.

TABER, S., *Ire Forming in Clay Soils Will Lift Surface Weights'', Engi-
neering News-Record, Vol. 80, No. 6, pp. 262-263, 7 February 1918

The author describes the results of placing metal weights on

wet sind and on wet clay and freezing during cold nights.

TABER, STEPHEN, *‘Surface Heaving Caused by Segregation of V'ater
Forming Ice Crystals'’, Engineering News-Record, Vol. 81, No. 15, pp.
683-4, 10 October 1518
A discussion of articles by J. L. Hurrison, Engineering News-
Record, Vol. 80, No. 9, pp. 418-420, 28 February 1918, and by
C. D. Horton, Vol. 8C, No. 22, p. 1058, 30 May 1918, in whick
Taber disputes their claims and presents his hypothesis on the
formation of ice layers and the cause of frost heave.

TABER, STEPHEN, **Frost Heaving'®, Journal of Geology, Vol. 37, No. 5,
pp. 128-461, July-August 1929

Taber describes the experimental procedure foliowed: gives an

explanation of ice segregation; and discusses the followirg

factors which influence frost heaving; size and percentage of

voids in soil, size of particle, water content of soil, and rate

of ccoling. He also discusses depth of freezing, direction of

cooling, external pressure, crushing strength of ice, differ~

ential heaving, effecis of thawing and refreezing, and shrink-

age of clays cauced by ice segregation.

TABER, S., **The Mechanics of Frost Heaving'®, Journal of Geology, Vol.
38, No. 4, pp. 303-317, May-June 1930

A teniative hypothesis explaining the mechanics of frost heave.

This article supplements that given in Journal of Geology, Vol.

37, No. 5, pp. 428-461, July-August 1929

TABER, S., **Freezing and Thawing of Soils as Factors in the Destruction
of Road Pavements'®, Public Roads, Vol. 11, No. 6, pp. 113-132, August
1930

A summary of Taber's comprehensive studies of frost action in

soils. Apparatus and test methods are described. Freezing

effects in closed and open sysiems; direction of growtk of ice

crystals; grain size; soil composition, water supply, rate of

cooling; effect of load pressure; the mechanics of frost heaving

in open systems; and freezing and thawing of soils under pave-

ments are discussed.

TABER, S., "*Discussion on Frost Heaving"’, (Abstracted), Proceedings,
ighway Research Board, Vol. 11, Pt. 1, pp. 173-7, 1931
A summarization of Taber's hypothesis on the mechanics of
irost heaving, and discussion of the Benkelman and Olmstead
theory.

TABER, STEPHEN, **Perennially Frozen Ground in Alaska; Its Origin and
fistory'', Bulletin of the Geological Society of America, Vol. 54, No. 10,

163
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1943, pp. 1433-1548
Comprehensive treatise on permaifrost. Principal subject matter
inciudes: extent of permafrost; present climate in Alasks; vege-
tation, geological processes; Quateraary geology; perennially
frozen ground; ground ice. Illustrated. Bibliography.

TERZAGHI, C.; **The Science of Foundations «~ Its Present and Future®’,
Transactions, American Society of Civil Engineers, Vol. 93, pp. 291-293,
1929

An analysis of the conditions required for producing the lifting

effect caused by the adireezing of soil to piers.

TERZAGHI, KARL and PECK, RALPH B., **So0il Mechanics in Enginearing

Practice®’, 1948, John Wiley & Sons, Inc., New York
Part A deals with the physical and mechanical properties of
homogeneous specimens of undisturbed and remolded soils. It
discusses those properties which serve as convenient criteria
for distinguishing between different soils and provides in-
structions for describing soils adequately. It also deals with
those soil properties that have a direct bearing on the behavior
of soil masses during and after coanstruction operations. PartB
provides the reader with an elementary knowledge of the theories
required for solving problems involving the stability or bearing
capacity of soils or the interaction betwecen soil and wate=.
All these theories are based on radically simplifying assump-
tions regarding the mechanical and hydraulic properties of the
soils. Nevertheless, when properly applied, the resulls obtained
by means of these approximate procedures are accuratc enough *
for most practical purposes. Part C deals with the application
of our present knowledge of scil behavior and of the theories of
soil mechanics to design and construction in the field of foun-
dation and earthwork engineering. The design of pavements
for roads and airports is represeated only by references in
the Appendix because it constitutes an independent and highly
specialized branch of earthwork engineering.

THOMAS, B. P., *Thawing Fr«zen Subgrades*®’, Calciurn Chloride Associa-
tion News, Vol. 9, No. 1, pp. 8, 10, 1 February 1943

Review of experiences during wartime construction where cal-

cium cbloride was used to accelerate thawing of frozen subgrades.

THOMSON, W. A., **Soil Temperatures at Winnipeg, Muanitoba*’, Scientific
Agriculture (Canada), Vol. 15, No. 4, pp. 209-217, December 1934
Describes the installation of electrical resistance thermoumeters
at depths up fo 15 ft.; presents scil temperature variation curves
covering a threesycar period; and discusses the eifect of snow
cover on soil témperature.

TUCK, RALPH, **Origin of the Muck~Silt Deposits at Fairbanks, Alaska®’,
Bulletin: of the Geological Society of America, Vol. 51, pp. 1295-1310, 1940
Introduction covers discussions of problems, descrintion of
district, mention of permanently frozenground to depths of
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200 ft, mentions location of frozen ground below muck deposiis

but in general not below silt deposits. Muck exists in valleys

with the exception of Tanans River whare grave: flats are

exposed, but a lower muck horizonexists below present siream

gravel. Relation of silt to glaciation and rock floor of glaciers )
and indications of climate and vegetation from deposits of

muck and silt are discussed in report.
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TYRRELL, J.B., **Crystosphenes or Buried Sheets of Ice in the Tundra of

Northern America®, Journal of Geslogy, Vol. 12, No. 3, p. 234, April-May .

1964 T
Mr. Tyrrell presents thesries which he thinks account for the :
formation of glaciers, the surface masses of ice formed each
winter by the overfilow of springs and ground ice. He suggesis
that the name *‘crystocrene*® (derived from the Greek words
**ice"’ and *'fountain’’} replace the name ‘‘glacier*’ and also
suggests the name *‘crysiosphene {derived from the Greek words
for **ice®’ and ‘‘wedge'’} for ground ice or the ice wedges exist-
ing beiow the ground surface. His theory for the formation of
underground ice is that underground flows of water have come to
the surface in the form of springs, *'freeze at the surface and the
ice continuing to form downward until, a few feet below Lie sur-
face but still within the influence of the external low temperature, :
a plane of weakness is reached in the stratified frozen vegetztion ':
or alluvial deposit, such pianes of weakness being geaerally =
determined by the presence of thin bonds of silt or fine sand.....
and there the main body of the ice wedge is formed®'’. l.ocation
discussed is the Klondike country.
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J. S. DEPARTMENT OF AGRICULTURE, *‘Climzate and Man'*, Yoarbook
of Agricuiture, Pt. 5, Climatic Data, with Special Reference to Agriculture
in the U. S., pp. 564-1219, 1941

Charted and tabular data or toraperature and precipitation up to

1938. Includas 46 charted meaps of the U. S. as well as climaiic

summery tables, precipitation and temperature fables, special

frost tables and supplementary climatic notes for each state.

HIME o e

U. 5. NAVY, “"Permairost Must be Respected’, Civit Engineer Corps Bulle- Z

tin, Bureau of Yards and Docks, p. 123, Vol. 2, No. 18, May 1948 S
General rewrite of Y. S. Army field experience in permafrost g
together with some ovlside information. Work covers Army's
work at Ladd Air Force Base, Fairbanks. Gerneral information
on permafrost included, i.e., fypes of vegetation, the significance
of the various types, some preventative measures i{o be taken in
permairost areas, mention of the active and passive methods cf
dealing with permafrost. Skeiches showing constructior methods ]
to be used are included, i.e., insulation, the various types of N
insulation, methods of placing insulation, methods of insvring
flow of air beneath building.
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U. S. WAR DEPARTMENT, **Airfield Pavement Design: Frost Conditions®’,
Ad Interim Engineering Manual for War Department Construction, Ft. 12,
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Chapt. £, U. S. War Depariment, Corps of Exgineers, Office. Chief of Engi-
neers, July 1946, 10 pp.

Conditions affecting frost action; heaviag: insulating maierials:

base composition r2quirements, and protection of subgrade for

{lexible ard rigid navemenis with examples of design for frost

action.

U. 5. WEATHER BUREAU, **Climatic Summary of the United Siates’", Bulle-
tin W, S2¢. 1 to0 105, 1939

Climatic data from the establishment of céations to 1930 inclusive.

See zisco moathly summaries of weather data by states for elimatic

data from 1930 to present.

U.S. WEATHER BUREAU, **Averajge and Exiremne Depth of Frost Penetra-
tion"*; Undated Maps.

Maps of the U. 3. skowiag {1} extreme frost penetration, and

{2} average annual frost penetration.

URQUHART, L. C., ""Civil Eagineering Handbook"", 2nd Ed., pp. 627, 840,
1949, McGraw-Hill Book Co., New York

Expansion of earth on freezing, depth of irost penetraticn, and

rate of change of temperatuss of water.

VISHER, S. S., **Climatic faws"*", 1924, 96 po.. Joan Wiley and Sons, New
York
This book contains 90 generalizations with numerous coroliaries
concerning the geographic distribution of temperature, wind
and moisture. No specific Cata of value in the solution of the
frost action problem is given.

WALLACE, ROBERT E., **Terrain Analysis in the Vicinity of Northway,
Alaska with Special Reference to Permairosi™, Permafrost Program Pro-
gress Report No. 3, July 1946, U. S. Dept. of Interior, Geological Survey
This report describes the permafrost conditions, ground types,
construction considerations, and methods of identification of
five major terrain divisions, their subdivisions, and their
associated lakes in the vicinily of Northway in the Upper Tanana
River basin cf eastern Alaska. The five terrain Givisions are
river flood plains, cand dunes, lake-sediment terraces, alluvial
fans, snd bedrock areas. A major purpose of the invastigation
resuiting in this report was ic determine tne relationship of
permaifrost to terrain types in the Northway area so that ultimate~-
ly criteria can be established for the prediction of permafrost
conditions in areas of possible military importance not accessible
for ground investigation. Emphasis was placed on the use of aerial
photographs in the analysis of terrain divisions.

WAR DEPARTMENT, *'Frost Investization, First Interim Report, Decem-
ber 1944, Frost Effects Laboratory, Boston District, 7. E.

This report presents the status of the frost investigation pro-

gram and resulis cof tests by the Boston District, the Missouri

River Division, and Great Lakes Division to 1 December 1944.
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WAR DEPARTMENT, "*Frost Investigation, Second Interim Report, April -

1945°°, Vols. I and 1, Frost Effects Laboratory. Bosion District, C. E.
This report presents the additional data, I Decembey 1944 {0

. 15 March 1945, secured since submiss:on of the First Interim

Report for each airfield selected for investigation in the Boston

District, Missouri River Division and Great Lakes Division.
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WAR DEPA RTMENT, “*Frost Investigation, 1944**, Corps of Engineers,

Boston District, January 1546
This is & report of the frost investigations performed at Dow
Field, Bangor, Maine, during 1944,for the purpose of determin-~
ing the influerce of frost action on the subgrade soils beneath
bath rigid and flexible pavements at Dow Field upon the gross
plane weight evaluation of these pavements. The itesting pro~
gram consisied of the excavation of test pits, explorations to
determins base and subgrade soil profile under test areas,
application te paved surfaces of controlled traffic during frost
meliing period, and the performance of pavement bearing tests
during the frost melting period.

i NI
"(W,lh v

M

i)

b Uy W LB A AU AL

witwil

T

e

WAR DEPARTMENT, **Frost Investigation, 1945-1946"*, Corps of Engineers,
Boston District, June 1946
. This is a report on studies of base course treatment to prevent
- frost action. This report presents {a) a summary of previocus
investigations performed by others, to study effect of admixtures
on frost action; (b} the results of laboratory tests pecformed to
determine suitability of various admixtures and combinations
ox admixtures; {c} results of laboratory tests to determine
: whether leaching of salts could be retarded or prevénted by the
addition of bituminous materials,
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WAR DEPARTMENT, *'Frost Investigation, 1944-1945, Conprehensive
Report'’, with 15 Appendices, Corps of Engineers, New England Division,
February 1947

A comprehensive repcrt covering laboratory work, review of pre-

vious investigations, and field siudies at }5 airfields in the United
States. -
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WAR DEPARTMENT, *‘Report on Frost Investigation, 1944-31945**, Corps

of Engineers, New England Division, April 1947
This report presents a summary of the studies, the observations
and tests made, and the conclusions based upon these data in-
cluding Part XII, Chapt. 4, Ad Interim Engineering Manual.
The work presented includes the data obtained in the investiga-
tions conducted in 1944 and 1945. Tke program for 1944-1945
consisted of the following phases: {1} A review and analysis
of previous investigations of frost action; {Z) Ferformance
of lahoratory controlled tests to determine coefficients of heat
transfer of various soils; (3) Observation and testing of effect

¢ of frost action during winter 1943~1944 and 1944-1945 under

paved and turfed airfield areas; and {4) the review and analysis
of results of investigations performed.
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WAR DEPARTMENT, “*Frost Investigation, 1944-1945"", Corps of Engineers,
Missouri River Division, July 1945

Report of investigation to determine the development of frost

action in subsurface pavement clements as affected by varying

conditions of weather, soils, and groundwater. 7 .e airfields

scudied were; Sioux Falls Airfieid: Fairmont Airfield;: Great

Bend Airfield; Garden City Airfield; and Pratt Airfield.

il

WAR DEPARTMENT, *‘Airfield Pavement Decign: Construction of Airfields
on Permanently Frozen Ground'', Corps of Engineers, Office, Chief of
Engineers, October 1946, Engineeving Manual for War Department Gonstruc-
tioni, Part 12, Chaptar 7

Design for conditions in permafrost regions, including design

for freezing as well as thawing of foundations, “or roads, air-

fields, and structares.

WATKINS, W. 1., **Discussion on Frost Heaving**, {Abstracted}, Proceed-
ings, Highway Research Board, Vol. 11, Pt. 1, pp. 165-168, 1931
A discussicn »n the theory of frost heaving.

WATKINS, Y. I. and AARON, H., ‘*The Soil Profile and Subgrade Scrvey*’,
Public Roads, Vel. 12, No. 7, pp. 51-64, September 1931
A study of the reiationship between frost boils and svil structure
and the soil profile. -

WATSON, ¥W., *"Change of Voiume During Fusion, and Latent Heat of
Fusion®®, A Textbook of Physics, Paragraphs 209 and 211, pp. 235-239,
1911, Longmans, Green and Ce., New York

Volume change of water changing {0 ice and latent heai of fusion.

WERNECKE, LIVINGSTON, **Glaciation, Depth of Frost, and Ice Veins of
Kero Hill and Vicinity, Yuken Territory®’, Engineering and Mining Journal,
Vol. 133, pp. 38-43_ 1932

Frozen zone studied in mine shafts. One shaft 460 {t, ancther

300 it without passing out of frozen ground. Where thawed ground

is encountered below permafrost, water under hydraulic pressure

also encountered which gives rise tc mining difficulties. Ice veins

observed, but they do not exceed 6 in. Several photographs used to

illastrate veins and crystals. Author then discusses occurrencas

and effect of ice to greater detail.

WEST, E. S., *“'Effect of Soil Mulch on Soil Temperature®, fournal of the
Couscil for Scientific and Indusirial Research {(Australia}, Vol. 5, pp. 236~
246, 1932

Results of an experimental study of soil temperatures anc

temperature amplitudes in cultivated and uncultivatzad soils.

WILFORD, H. D., DOWNEY, E. R., BRIGGS, G. F., HOGENTOGLER, C. A.

JR., KNIGHT, J. A., ELLEMAN, J. A. and BURGGRAF, I., **Uses of Cal-

cium Chloride in Road Stabilization®’, Proceedings, Highway Research v
Board, Vol. 18, Pt. 2, pp. 209-256, 1938

This symposium on the use of czlcium chloride in stabilization
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inciudes 2 fabls showing tas relalion belween e Ireexing
point of waler and percent calcicm chisrige in Bie waier,

WILIJAMNS, A. M., ""Wkat Causes the Spring Break-oa?™, Selfer Roxds,
Vol. 15, No. 11, pp. 22-23, November 1355

Description of the efieci of an early Seep fxeers foifowed o7

2 fal) thaw creziing a **Zrost pariifisa™ above which mafer is

trapped causing porilaz.i Cement conareis 1o pumnp axd caos~

ing disIvass to oifer fypes of roads. Thres rerredsal meastres

are described.

WILSDON, 8. H., **Prolisms of Porons Bodiers and Thoir Sefaviosy 2s
Buildins Materials™, Jonrnal of Te Socisty of Cemicsl Infzctvy londond,
Yol. 53, zp. 397T~4027, 28 December 1934
A discussicn of fie principsl faciors <hizh aflect frost Te-
sistance of building brick. Inciudesd ave: perrmeadilily, suciion,
measuramert of dydrosiatic pressores = cnsalnraied poress
bedies, capillary rise In 2 porous medines, mechanical eflertx
produced by liguids In porons bodiss, and mechanical affecis
produced by the formaiio= 5f solids in porcoms bodles, SAppava-
tus for delermizing suciion pressurs znd alss for messuring
pressuxs deficienty by 2o osmolic methed axs descoribed.

FILSON, 7. B., ""Frost Actioz on Rizid Pavemesntic™, Exsizzerizg News-
Record, Yol 80, No. 13, o. 625, 28 March 133
The autdor aivocates Geep drainsge, soificienily Seep io extend
below frost line and 2Iso 2o Zower the Iine of saloration belos
the subzrade. No caia are givm

WILSON, FALTER XK. JR., Colozel, T ., *Ie Probiem of Ferosxfroc?™,
The Miilitary Engineer, April 1948, Vol X1, Mo. 278, o= 182-182
Describes sincy of parmalrost siartes In 1385 by Coarps of

Engineers, St Paci District. Fielf mork in Alaske imcicfes

stodies of sirfields conshiuncies Saring World Far I, an
experimenta] plot consirucisd near Falrtoris, wealer and
grcur<d temperaiore ¢2%s Irom variczs poinis, and Sevelop-
ment of methods for Iocasiag aiviieis siles fron: zarinl Bole
graphs. Labcratory stofiss of Swrmai poorerties of soiic sere
made at the Gniversily of AMinrnesoia. Oblec. Isi=Sles is i
gevelop crileriz for design and comsirootion of aiviields I arc-
tic and subarciic ragions.

WINN, H. F., ""Frost Action in Sabilizred Solf AExtures™, Procesdizs,
Highway Research Baard, Voi- 15, PL i, pp. 2868-295, 1938
The resalis of a Iaboratory sicdy o Sefermize S oSt~
heaving characlterisiics of & car,
=2 pif~zun gravel ang graded soif mixiares mulded wifhout
acmixinres and =ik dilferent pavceniazes of 17 Siffarens
**siabilizers"’. The sizbilirers Incinded various grades of
Eguic bitominoss malerials, poril==s cement, caiciz=—z and
sodicm chiorides ans calcizmm oxide. Tihe reporl descrides
zaboratory eguipmiens, azparsius asd experimenial pratedure
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and shows the effect of admixtures on heaving,

WINTERKORN, H. F. and FEHRMAN, R. G., ''The Effect of Freezing-
Thawing and Wetting-Drying Cycles on the Density and Bearing Power of
Five Soils'’, Proceedings, Soil Science Society of America, Vol. 9, pp.
248252, 1944
Results of accelerated laboratory tests to determine the effect
of: (1) immersion only; (2) twelve cycles of freezing and thawing;
(3) twelve cycles of freezing and thawing with subsequent water
immersion for 12 days; (4) twelve cycles of wetting and drying;
and (5) twelve cycles of freezing and wetting on the density, mois-
tuxre content and California Bearing Ratio of the B horizon soils
from 5 Missouri, Oklahoma and Kansas soils.

WINTERMEYER, A. M., **Percentage of Water Freezal le in Soils**, Pub-
lic Roads, Vol. 5, No. 12, pp. 5-8, February 1925
Apparatus and methods of testing are presented for determination
of freezing point of soils by the dilatometer method. Experimental
data from tests on 150 soils are given.

WHITE, A. C., **Frost Boils and Their Elimination'®, Public Works Maga~-
zine, Vol. 59, No. 1, pp. 10-11, January 1928
Description of types of subsurface drainage installations which
the zuthor claims have been successful in Mov r County, Minne~
sota.

; WOODS, K. B., **Frost Action'', Aims and Activities of the Joint Highway
: Research Project, Purdue University Engineering Bulletin, Vol. 24, No. 2
(Research Ser. No. 71, Highway Research Bulletin 3), pp. 35-37, 41-43,
48-49, March 1940
Pictorial and graphical representation and conclusions of frost
studies at Purdue University. The data are published in the
following reference: Winn, H. F., **Frost Acticn in Stabilized
Soil Mixtures'*, Proceedings, Highway Research Board, Vol. 18,
Pt. I, pp. 264-290, 1938.

WOODS, K. B., **Report of Commitiee on Frost Heave and Frost Action in
Soil'*, Presented at 27th Annual Meeting, Highway Research Board, Decem-
ber 1947

Effectiveness of treatments in which calcium chloride was placed

in holes bored through flexible and rigid type pavements into the

subgrade or in trenches along the pavements in frost-heave areas.

Also studies of permanency of zalcium chloride admixtures.

WOODS, K. B., HITTLE, JEAN E., and FROST, R. E., **Use of Aerial Pho~-
tos in the Correlation Between Permafrost and Soils'', The Military Engi-
neer, Vol. XL, No. 277, November 1948
This article gives a brief discussion of the methods and results
oblained in the use of air-photo patterns to identify soils and
permafrost for site selection, thus concentrating field reconnais~
sance on the best sites available. It is based upcn 3 years’® field
work by Purdue Unive. sity in Alaska, under contract with the
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Corps of Engineers, St. Paul District Office.

WYCKOFF, L. B., **Some Observatinons on Effect of Frost in Raising
Weight'', Engineering News-Record, Vol. 80, No. 13, pp. 627-8, 28 March
1918

The author cites cases of a brick wall, weighing 2000 psf{,

raised 3/4 in. and several piers supporting columns and roof

trusses raised 1/2 to 2-3/4 in. by frost action.

. WATER SUPPLY, HYDROLCGY, RUNOFF

BRIDGEMAN, P. W., ‘‘Effect of Pressure on the Freezing Point of ¥ater*’,

Smithsonian Physical Tables, Smithsonian Miscellaneous Collections, Vol.
71, p. 200, 1921

Table showing the effect of pressure on the freezing point of

water.

ELLSWORTH, C. E. and DAVENPORT, R. W., “‘Surface Water Supply of

the Yukon-Tanana Region, Alaska', U.5.G.S. Water Supply Paper 342
General features of area -~ geology, geography, climate,
vegetation (including map) are covered. Runcif data for various
creeks in vicinity included in tables. Yukon River, Foriy Mile
River, Mission Creek, Seventy Mile River, Birch Creek, Tanana
River, and Tolvana River basins are described in detail. Several
maps included within report. Topographic maps showing gaging
stations, also some skeich maps, i.e., distribution of vegetation
in region covered. Also bibliography of Goverament papers on
avea covered. {(About 50 papers listed.)

FARRELL, J. W. B,, “Winter Precautions at Regina, Saskatchewan"’,
Water Works Engineering, 26 December 1945, p. 1501, Vol. 98, No. 26
This article discusses the problems of water works maintenance

at Regina.

GARSTKA, WALTER U., **Hydrology of Small Watersheds Under Winter
Conditions of Snow and Frozen Soil"’, Transactions, American Geophysical
Union, 1944, p. 838

Readings during three winters at East Lansing, Michigan. Very

good report of conditions, also good data. Could possibly be

used to check rate of thaw, snow-melt, runoff Irom frozen soils.

GERDEL, R. W., ““The Dynamics of Liquid Water in Deep Snow-Pez2ks'’,
Transactions, American Geog. Union, Vol. 26, 1945
Provides good data on thermal and water quantity of snow.

HURST, W. D., **How Winter Problems are Handled at Winnipeg, Canada®’,
Water Works Engineering, 12 December 1943, pp. 1432-1435, Vol. 98, No.
25

This article discusses water works maintenance at Vinnipeg.

The author points out trouble that developed with one type

of hydrant because condensation moisture collected beneath

the operating nut and froze onto its bearing. Ingenious
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solution of this difficulty is described. Other operating ex-
periences are recounted.

LEWIN, JOSEPH D., *'Dams in Permafrost'’, Public Works Magazine for:
May 1948, pp. 22, 23 and 32; June 1948, pp. 33-34; July 1948, pp. 57-58
Series of articles on the construction of dams in areas such
as Alaska and northern Canada where permanently frozen ground
is encountered, Foundation design, including the effect of ice
and other factors, is discussed. References made to Russian
articles on permairost. Includes illustrations taken from pub-
lications of Corps of Engineers, D. A. Bibliography.

LEWIS. M. R., ‘"Rate of Flow of Capillary Moisture'*, U. S. Dept. of Agricul-
ture, T'echnical Bulietin 579, October 1937, 29 pp.
The results of experimental siudies in which water was added
at various predetermined rates to one end of a number of soil
columns which were exposed at the other end to a current of air
maintained at a constant temperature and humidity. The purpose
of the experiment was to determine the distance through which
water, in appreciable quantities, can be moved by capiilary action
in a range of moisture between the field capa=ity and the permanent
wilting percentage. Data are given and discussion included on ef-
fect of soil type and gravity on rate of flow, and moisture content
gradient for different rates of flow.
Bibliography.

MABEE, W. C., **Lessons from the Winter of 1935-1936"", Journal, Ameri-
can Water Works Association, Vol. 29, No. 1, 1937
Discusses the effects of an extremely cold winter on the freezing
of water service lines. It was stated that in a normal winter
in Indianapolis 200 degrees of mean daily temperature below
32° F accumulated, whereas in the winter of 1935-1936, 885
degrecs accumulated. Two thousand or 2.7 percent of all pri~
vate lines froze and these were mostly those which had less than
54 in. cover. Practically all thawing of pipes was done with gas-
oline motor-driven generators. The most satisfactory condition
was at 40 volts with the average of 15 to 20 minutes of current
application at 300 amperes to thaw a service. This article in~
cludes a graph showing accumulated degrees of mean daily tem-
perature below 32° F and depth of frost penetration and number of
frozen services through the winter months.

MEINZER, O. E., **The Qccurrence of Ground Water in the United States®’,
U.S.G.S. Water Supply Faper No. 489, pp. 30-63, 1923

The author describes various types of water tables; and

the zapillary fringe; the capillary rise; the yield and water

rstention in varisus types of soils.

PAULSON, JOSEPH B. IR., A Method of Calculating the ffect of Snew on
Runoff During Rainstorms*’, Transactions, American Geophysical Union,
1944, p. 17

Appears to be good method. Gives resulting runoff intensity
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which exceeds sum of rain and snow~melt intensities due to
storage of snow-melt.

PLUMMER, F. L. and DORE, S. M., **Soil Mechanics and Foundations"'’,
pp. 131-140, 353-7, 1940, Pitman Publishing Corp., New York

This text includes discussion of heaving of highway slabs,

ice segregation, movement of water to form ice crystals,

effect of water table level, thawing of frozen soil, and

prevention of frost heaving.

ROCHE, M. A. and MITCHELL, M. R. C., **Water Works and Sewe=age in
the Far North'', Public Works Magazine, August 1948, pp. 21-23
A. Faususl Distribution System at Flir Flon, Manitoba, by

M. A. Roche. Permanent frost exists here between 1 and 16 it
below the surface. Water pumped through 13,000 ft of 20-in.
wooadstave pipe has not frozen in 18 years. Heating required
on one occasion. Storage tanks and utilidors fcr distribu-
tion are steam heated. Distribution lines are in 4000-t
circuits in which water is circulated continuously. Steam

is used -o hold temperature at not iess than 38° F,

B. Water and Sewerage at Sherridon, Manitoba, by M. R. C.
Mitchell. Water mains and sewers are laid close together
in trenches about 8 ft below the ground surface or together
with steam pipes on the suface in wooden boxes packed with
sawdust. The water mains are discharg.-d inte the dead ends
of sewers to prevent freezing. Sewers laiC in boxes are
cast iron pipe and those buried in the ground are vitrified
clay. Thr cost of heating the pipes in the boxes is quite
high. Boxes inclosing pipes, in general, are large enough

to permit a m.n to work inside without opening the bcx from
thz outside.

ST. AMAND, PIERRE, *‘The Central Alaska Earthquake Swarm of October
1947, Transactions, #merican Geophyseical Unien, Vol. 29, No, 5, Octoter
1948

The cartiquake swarm of October 1947 is diszussed. Investiga-

tion cf the ac*avity is described. Photographs of earthquake

activity are included along with a isoseismal map and a plot

of epicenters. The only iteam of interest insofar as permafrost

is concerned is the foliowing stztement regarding wells: *‘In-

creas.d turbidiily was observed in many wells. The Brazil

tamily, residing betweer fairbani's and Collzge, reported an

ircrease ir their well water. The well at the Experimental

Farm began producing copiously for the first time since it was

drilled.’* It may be also noted that wells that had been pumped

teiore began to discharge waier freely at Nenana.

TABER, STEPHEN, *“Surface Heaving Caused by Segregation of Vater

Forming Ice Crystals’’, Engircering News-Record, Vol. 81, 1918, No. 15,
10 October, pp. 683-4

A discussion of articles by J. L. Harrison, Engineering News-
Record, Vol. 80, No. 9, pp. 418-420, 28 February 1918, and
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C. D. Norton, Engineering News-Record, Vol. 80, No. 22, p. 1058,
30 May 1918, in which Taber disputes their claims and presents
his hypothesis on the formation of ice layers and the cause of
frost heave.

TABER, S., **Freezing and Thawing of Soils as Factors in the Destruction
of Road Pavements'®, Public Roads, Vol. 11, No. 6, pp. 113-132, August
1930

A summary of Taber's comprehensive studies of frost action in

soils. Apparatus and test methods are described. Freezing

effects in closed and open systems; direction of growth of

ice crystals; grain size; soil composition; water supply; rate

of cooling; eifect of load pressure; the mechanics of frost

heaving in open systems; and freezing and thawing of soils

under pavements are discussed.

THEIS, C. V., “*Repcrt on Water Supply’’, Fort Belvoir Engineer Board,
Fort Belvoir, Va,, November-December 1943
This is a report on water supply at Edmonton Satellite Field,
Namao, Fairbanks District, Nanso, and othar places in Alaska
&nd Canada.,

THE ENGINEER SCHOOL, ‘*Water Supply in Arctic, Subarctic, and Antarc-
tic Regions'’, The Engineer Center, Fort Belvoir, Va., June 1948, Re-
stricted.
This report presents the results of a stedy of arcilic, subarctic
and antarctic water supply problems and methods. Its purpose
is to furnish informaticn needed to develop water supply methods
a% military bases and during field operations, and also to estimate
futur= Army requirements. Much of the information was obtained
from oificial reports of military operations by the armed forces
of the U. S. and Canada and from Government publications of both
nations. Various subjects covered are types of natural water
rescurces; civilian water supply methods; military and naval water
supply; receat developments in field water supply equipment, eic.

WAR DEPARTMENT, **Water Supply and Water Purification'®, Technical
Manual TM 5-295, 1942
This manual discusses those basic principles of water supply
&nd water {reatment which pertain to boix civilian and military
practice and, in addition, the expedients necessary in the field.
Discussion ircludes the following topics: Sources of Water and
its Impurities; Devalopment of Water Sources; Water Quality and
Purification; Stcrage, Distribution, and Measurement of Water;
and Operation.

WAR DEPARTMENT, **Ground Water Supply for Military Operations®’,
Technical Manual TM 5-296, 1 February 1944
This manual presents information on the occurrence of ground-
water and the location of groundwater supplies for military
purposes. Covers the occurrence of water in rocks, relation-
ships between rock structure and groundwater movement, the
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pd location of usable water in coastal zones and desert regions,
the occurrence of springs, the quality of water to be expacted
H from various sources, and methods of groundwater reconnaissance.

Y- WEATHER, PRECIPITATION, AIR TEMPERATURE

ARMY AIR FORCES, “*Wcather Stations -- In Alaska and Western Canada*’,
15 February 1945, 16th Weather Regicn, Regional Control Office

This pamphlet includes the following data: Partl ~- List of

Weather Stations in Alaska and Central and Western Canada;

E Part I -- Alphabetical List of Call Letrers for Weather Sta-~

- tions in Alaska and Central and Western Canada; and Part III
3 EY -= Numerical List of Index Numbers for Weather Stations in
Alaska and Central and Western Canada.

sonesbitinn '

COLEMAN, A. P., *'Ice Ages Recent and Ancient'’.
**The largest tree now growing in Spitzbergen is a willow which

: scarcely rises three inches above the ground. The Arctic re-

gions have enjoyed genial periods and some parts of the tropizs

have suffered Arctic cold, showing that in the past theres have

4 heen very important variations of climate. Seams of excellent
coal......and great fossil leaves belonging to trees of a warm
climate in beds of Cenozoic age are found in Spitzbergen.”’

DN 42 A At

DARTON, N. H,, “*Geothermal Data of the United States'’, Bulletin 701,
U. S. Geological Survey
This bulletin is chiefly concerned with temperature measurements ;
made with maximum self-registering mercury thermometers
lowered bulb end up into wells, mines, etc. There are many tabu- -
lations of temperatures and reference is made to J. Prestwicks’
**Underground Temperatures®’, Royal Society, London Proceed-
ings, Vol. 41, pp. 1-116, 1886,
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DEPARTMENT OF TRANSPORT, *‘‘Meteorology of the Canadian Arctic*’,
1944, Air Services Branch, Meteorological Division, Canada
This mnanual contains a summary of the reports of meteorological
observations which have been taken in the Canadian Axrctic,
z4 ; together with an analysis of upper air conditions prevailing in
this region. It is necessarily incomplete, chiefly because no
long series of observations is available for this territory. Most
of the observing stations are concentrated in the southeastern
part of the Archipelago, leaving large areas of Canadian terri-
tory within the Arctic Circle untouched. Tables and graphs are
included showing monthly values of temperature, precipitation,
wind and fog at certain selected stations.
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ENO, F. H,, **The Influence of Clirate on the Building, Maintenance and
Use of Roads in the United States'’, Proceedings, Highway Research Board,
Vol. 9, pp. 216-223, 1929
Charted maps of the U. S. giving winter temperature data and
suggestions {or research on frost action.
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HAND, IRVING, F., ‘A Summary of Total Sclar and Sky Radiation Measure-
ments in the United States**, U. S. Dept. of Commerce, Weather Bureau,
Monthly Weather Review, Vol, 69, April 1941, pp. 95-125

This paper presents a summary to date of the total solar and

sky radiation measurements made by the Weather Bureau and

cooperating institutions and individuals; the data are pre-

sented in tabular form, and also graphically by 18 isopleths.

HAND, IRVING, F., ‘*Review of United Siates Weather Bureau Solar Radia-
tion Investigations'’, U. S. Dept. of Agriculiure, Weather Bureau, Monthly
Weather Review, Vol. 65, December 1937, pp. 415-441

This paper presents a summary to date of the methods employed

and the results obtained in the solar radiation investigations

conducted by the Weather Bureau. Many data are here published

for the first time, while several tables and charts previocusly

published in the Monthly Weather Review are revised and brought

up to date. Numerous references to literature are included.

HAND, IRVING F., ‘*Observations of Radiation Penetration Through Snow®’,
U. S. Dept. of Commerce, Weather Bureau, Monthly Weather Review, Vol.
70, February 1942, pp. 23-25

The penetration of solar radiation through various thicknesses

and qualities of snow is of importance in many hydrological

ard other problems. The authors made some measurements

at Brighton, Utah. These measurements constitute only a prelim-

inary study but results have been sufficient to show the value

that further work would have.

KIMBALL, D. A., RUHNKE, G. N. and GLOVER, M. P., **A Comparison of
Temperatures in Air and at Various Depths in a Light Sandy Soil in Southern
Ontario’, Scientific Agriculture (Canada), Vol. 14, No. 7, pp. 353-%, March
1934

An example is given of recorded temperature data taken with

recording thermograph of the two-pen type with mercuzry in

steel cables. Tabulated data. are given showing average monthly

temperatures of air and of the soil at depths of 4, 12 and 24 in.

from July 1930 to Jurie 1932.

KINCER, J. B., **Precipitation and Humidity'', Atlas of American Agricul-
ture, Pt. 2 {Climate), Sec. A (Precipitation and Humidity), Advance Sheet
No. 5, 15 March 1922

Charted maps of the U. S. giving data on precipiiation and

humidity on basis of monthly, seasonal and annual averages.

Records for the uniform 26-year period, 1895-1914, were used

in constructing the principal charis and dieagrams.

KINCER, J. B., **Temperature, Sunshine and Wind"’, Atlas of American
Agriculture, Pt. 2 (Climate), Sec. B (Sunshine and Wind), Advance Sheet
No. 7, November 1928

Charted maps of the U. S. and diagrams giving data on

temperature, sunshine and wind, on basis of monthly, season-

al and annual values. Records cover the uniform 20-year

period, 1895-1514.
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SMITH, ALFRED,"*Comparison of Daytime and Nighttime s&n;éijd, Air Tem-
pera:‘res'', Hilgardia, 4:10, December 1929, pp. 241-272 L
A discussion of the relationship between the rate of perco~
lation and soil temperature and a charted surumary of soiil
temperatures. This article is supplementary report to that

published in Hilgardia, Vol. 4, No. 3, pp. 77-112, May 1929.

TANNEHIL, IVAN R,, “Weather Around the World"', Princeron University
Press, Princeton, N, J,, 1943

This boak gives average monthly temperatures for many places

in the world ani some other information.

U. S. DEPARTMENT OF AGRICULTURE, **Climate and Man'', Yearbook of
Agriculture, Pt. 5, Climatic Data, with Special Reference to Agriculture in
ihe U. S., pp. 664-1210, 1941

Charted and tabular data on temperature and precipitation up

to 1938. Includes 46 charted maps of the U. S. as well as

climatic summary tables, precipitation and temperature tables,

special frost tables and supplementary climatic notes for

each siate.

. 5. WEATHER BUREAU, *'Climatic Summary of the United States',
Bulletin W, Sec. 1-105, 1930
Climatic data from the establishment of stations to 1930 in-
clusive. See also monthly summaries of weatker data by
states for climatic date from 1930 to the presernt.

VISHER, S. S., “*Climatic Laws"*, 1924, 96 pp., John Wiley and Sons, New
York
This book contains 95 generalizations with numerous corollaries
cancerning the geographic distribution of te'nperature, wind and
moisture. No specific data of value in the solution of the frost
action problem are given.

WAR DEPARTMENT, **Report of Trip to Weather Stations in Alaska’",
2 August-14 October 1945, by Captain Donaid McDcnald 1il, Corps of Engi~
neers, St. Paul District
An unpublished report of trip made by the writer to obtain
information which would be of value in the making of groaund
temperature instailations at var. us weather stations and to
oblzin data required as ground (emperature equipment procure~
ment information, including the selection of sites for the
temperature test holes. Includes photographs, descriptions
and drawings of the weather stations visitea.

V Conclusions

18. CONCLUSIONS. The coniracti with The Stefansson Library has provided a
search by competent transiators of Russian literature which may be pertinent to the Per-
mafrost Investigation. The brief summaries and translations of the Russian literature,
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available at this time, have confirmed many of the ideas and theories developed in the ¥
study of permafrost. Although no new fundamental concept of the problem has been dis-
coverzd, th=many angles of approach and statement obtained from articles given in both

the Russian and English bibliographies have helped to clarify and expand the understand-
ing of the subject.
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